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Washingtoji,  i).  C,  Jmie  15^  1899. 
Sir:  I  have  the  honor  to  transmit  herewith  for  publication,  as  No.  16 
of  North  American  Fauna,  a  *  Revision  of  the  Jumping  Mice  of  the 
Genus  Zapus,^  hy  Edward  A.  Preble,  assistant  in  the  Biological  Survey. 
Respectfully, 

T.  S.  Pajlmer, 
Acting  Chief)  Biological  Survey. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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No.  15.  NOETH  AMERICAN  FAUNA.        August,  1899. 

REVISION  OF  THE  JUMPING  MICE  OF  THE  GENUS  ZAPUS. 

By  Edward  A.  Preble. 
INTRODUCTION. 

HUtory  and  material. — The  Jumping  Mice  of  North  America  early 
attracted  the  attention  of  naturalists,  but  their  true  status  and  rela- 
tionships long  remained  in  obscurity.  The  first  reference  to  any  of  the 
species  seems  to  have  been  made  by  Thomas  Pennant,  in  the  latter  part 
of  the  last  century,  who  mentioned  the  animal  under  the  name  of  the 
*  Long-legged  Mouse  of  Hudson's  Bay.'  In  1780  Zimmermaun,  basing 
his  description  on  that  of  Pennant,  and  supposing  the  animal  to  be  con- 
generic with  the  jerboas  of  the  Old  World,  named  it  Dipxia  Imdsonms. 
Subsequent  authors,  recognizing  the  inapplicability  of  Dipus,  referred 
the  species  successively  to  Oerbillus,  Meriones,  and  Jaculus,  until  finally 
Dr.  Elliott  Coues,  in  1875,  after  showing  that  all  the  generic  names 
previously  used  were  untenable,  proposed  Zapus. 

Previous  to  1857  a  number  of  specific  names  were  used  for  members 
of  this  genus  (see  pp.  10-13),  but  were  applied  mainly  to  specimens  from 
the  eastern  United  States  and  Canada.  Suffice  it  to  say  that  Baird, 
in  1857,  and  Coues,  in  1877,  recognized  but  one  species,  having  a  range 
nearly  coincident  with  the  present  geographic  distribution  of  the  genus 
in  North  America.  This  resulted  mainly  from  two  causes — poor  qual- 
ity of  existing  material  and  the  prevailing  tendency  of  the  times  to 
lump  distinct  species  having  a  superficial  resemblance  to  one  another. 
The  material  consisted  mainly  of  poorly  preserved  alcoholic  speci- 
mens, or  skins  badly  made  (in  most  cases  with  the  skulls  inside), 
and  without  satisfactory  measurements.  The  characters  distinguishing 
the  species,  therefore,  were  not  apparent  or  were  considered  as  being 
due  merely  to  individual  variation.  In  failing  to  examine  skulls,  both 
Baird  and  Cones  referred  specimens  of  the  animal  since  described  as 
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6  NORTH   AMERICAN   FAUNA. 

Zapm  insignis  to  Z.  hudsoniuSj  tlioagh  insignis  has  a  different  number  of 
teeth  and  is  now  considered  subgenerically  distinct  from  the  latter. 
Under  the  improved  methods  of  collecting  and  preserving  mammals 
now  in  vogue  large  series  of  well-prepared  specimens  have  been  brought 
together  during  the  past  few  years,  and  several  new  forms  have  been 
described,  mainly  from  the  west  and  northwest. 

The  following  revision  of  the  genus  Zapns  is  based  on  a  study  of  more 
than  900  specimens,  mainly  in  the  collections  of  the  Biological  Survey  of 
the  U.  8.  Department  of  Agriculture,  the  U.  S.  ^N^ational  Museum,  and 
several  private  individuals.*  To  the  custodians  and  owners  of  these 
collections  my  thanks  are  cordially  extended.  For  kind  assistance  and 
advice  my  thanks  are  also  especially  due  to  Dr.  0.  Hart  Merriam,  Dr. 
T.  S.  Palmer,  and  Mr.  Gerrit  S.  Miller,  jr.  Through  the  courtesy  of 
Mr.  Miller  I  have  had  an  opportunity  of  examining  the  types  of  Zapus 
8€tchuanu8  Pousargues,  temporarily  placed  in  his  hands  for  comparison, 
and  am  thus  able  to  present  a  complete  account  of  the  genus,  includ- 
ing a  description  of  this  very  interesting  Asiatic  species,  tlie  only  one 
known  from  the  Old  World. 

The  National  Museum  collection  of  Zapus,  though  not  extensive, 
contains  many  specimens  of  unusual  interest  from  widely  separated 
localities;  that  of  the  Biological  Survey  is  especially  rich  in  western 
specimens;  and  those  of  Miller  and  Bangs  contain  good  series  of  east- 
ern species.  These  collections,  comprising  many  large  suites  of  well- 
prepared  skins,  nearly  all  accompanied  by  perfect  skulls  and  by  meas- 
urements taken  in  the  flesh,  have  afforded  facilities  for  comparison  never 
before  enjoyed.  Much  additional  material  is  needed,  however,  before 
certain  questions  concerning  relationship  and  seasonal  variation  can 
be  satisfactorily  settled. 

Distribution, — Zapus  is  a  Boreal  genus,  and,  with  the  exception  of  a 
single  species,  is  confined  to  !N^orth  America.  The  exact  northern  lim- 
its of  its  range  are  not  well  known,  but  are  indicated  by  specimens 
from  Hamilton  Inlet,  Labrador;  Fort  Churchill,  on  Hudson  Bay;  Fort 
Rae,  on  Great  Slave  Lake;  and  the  Y"ukon  River  (probably  Fort  Yukon, 
just  below  the  Arctic  Circle).  Southward  it  extends  as  far  as  Raleigh, 
N.  C;  Wheeling,  W.  Va.;  Jackson  County,  Mo.;  Santa  Fe,  K  Mex.; 
and  Kern  River,  California.  Within  the  region  thus  roughly  outlined 
there  are  probably  no  large  areas  where  at  least  one  member  of  the 
genus  is  not  found.  In  regions  where  there  is  little  or  no  woodland  its 
distribution  is  more  or  less  local,  and  is  confined  almost  exclusively  to 
the  borders  of  streams.  Of  course,  the  arid  deserts  of  the  West  do 
not  offer  a  congenial  environment. 


*  These  specunens  are  as  follows:  Biological  Survey,  378;  U.  S.  National  Museum, 
85;  Merriam  Collectiou,  60;  Bangs  Collection,  132;  Miller  Collection,  200;  and  a  few 
from  each  of  the  following  collections,  American  Museum  of  Natural  History,  New 
York;  Academy  of  Natural  Sciences,  Philadelphia;  Carnegie  Museum,  Pittsburg, 
Pa.;  Field  Columbian  Museum,  Chicago;  and  the  collections  of  Samuel  N.  Rhoads 
and  Charles  F.  Batchelder. 
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\ery  little  is  known  of  the  geological  history  of  Zapus,  except  that 
the  genus  dates  back  to  the  Postpliocene.  In  1871  Prof.  E.  D.  Cope 
recorded  a  mandibular  ramus  with  incisor  and  second  molar  of  a  Jump- 
iDg  Mouse  from  the  Port  Kennedy  Bone  Cave  in  Pennsylvania.^  On 
account  of  lack  of  recent  specimens  for  direct  comparison  he  was  some- 
what in  doubt  as  to  the  specific  identity  of  the  remains,  but  referred 
tbem  to  Jaculus  (=  Zapus)  hiidsonius.'^ 

External  characters. — The  external  and  cranial  characters  of  Zapm 
hiive  been  so  exhaustively  treated  by  Baird,  Coues,  and  others  that 
a  brief  reference  to  them  here  will  be  sufficient.  The  body  is  consider- 
ably enlarged  posteriorly,  the  hind  legs  and  tail  greatly  developed,  the 
forelegs  rather  short,  and  the  ears  somewhat  longer  than  the  surround- 
ing fur.  All  the  species  agree  closely  iii  color  and  markings.  A  broad 
dorsal  stripe  of  some  sliade  of  yellowish  brown,  quite  thickly  flecked 
with  black -tipped  hairs,  is  bordered  by  a  shghtly  narrower  lateral  stripe 
of  a  lighter  color  and  usually  with  less  black.  The  fur  of  the  entire 
upper  parts  is  uniform  plumbeous  at  base,  only  the  tips  of  the  hairs 
afl'ecting  the  external  appearance  of  the  animal.  Between  the  darker 
color  of  the  sides  and  the  white  of  the  lower  i^arts  is  a  narrow  stripe 
of  clear  yellowish  orange,  unmixed  with  black,  and  with  the  base  of 
the  hairs  white.  *  The  lower  parts  are  white,  sometimes  suffused  with 
the  color  of  the  sides,  and  one  species,  Z,  Hetchtianus^  from  China,  has 
a  well-defined  brown  ventral  stripe.  The  tail  is  very  long,  usually  about 
60  per  cent  of  the  total  length,  and  more  or  less  distinctly  bicolor, 
brownish  above  and  whitish  below.  IL  is  thinly  covered  with  short 
hairs,  which  are  longer  on  the  terminal  part  and  form  a  sliort  pencil. 
In  two  of  the  three  subgenera  the  tail  is  conspicuously  tipped  with 
white.  The  spring  and  early  fall  pelages  differ  noticeably,  except  in 
members  of  the  subgenus  Napwozapu'^^  the  bright  color  of  the  spring 
and  early  summer  pelage  becoming  duller  in  the  fall,  and  the  dark  dorsal 
area  partially  obliterated.  In  some  species,  however,  the  dorsal  area 
is  darker  and  more  sharply  defined  in  late  sunnner  and  early  fiill  than 
in  spring  and  early  summer. 

The  teats  are  normally  8,  and  arranged  in  pairs  at  regular  intervals. 
The  pectoral  pair  is  situated  just  back  of  the  forelegs,  the  inguinal  pair 
far  back  at  the  base  of  the  thighs,  and  the  remaining  pairs  between. 
Sometimes  the  anterior  or  posterior  pair  remains  undeveloped. 

Habits. — In  general  but  one  species  occurs  in  a  given  locality,  but 
Zapvs  hudsonins^  which  has  the  widest  range  of  all,  seems  to  be  always 
present  throughout  the  range  of  the  subgenus  Xapwozaptis^  the  members 
of  which  are  almost  invariably  found  in  deep  woods  near  streams.  All 
the  other  species  delight  in  meadows,  shrubby  fields,  and  thickets  along 

'  Preliminary  report  ou  the  Vort^brata  discovered  in  the  Port  Kennedy  Bone  Cave 
<Proc.  Am.  PhUos.  Soc,  XII,  p.  86,  1871. 

Vertebrate  Remains  from  Port  Kennedy  Bone  Deposit  <;journ.  Acad.  Nat.  J^ci. 
Phila.,  2a  ser.,  XI,  p.  200,  1899. 

*  Spelled  httdsonianua  by  Zittel,  Haudbiich  der  Paheoutologie,  IV,  p.  527,  1893. 
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the  edges  of  woods,  aud  show  a  marked  preference  for  moist  locations. 
During  the  summer  Jumping  Mice  are  often  seen  in  meadows  and  fields, 
and  are  more  readily  detected  during  the  haying  season  than  at  other 
times,  when  they  are  driven  from  their  hiding  places  while  the  grass  is 
being  cut.  When  disturbed  they  move  off  by  a  series  of  frog  like  leajjs, 
and  often  remain  motionless  after  a  jump  or  two,  especially  when 
frightened  from  a  nest.  In  leaping  they  are  greatly  assisted. by  th^ir 
long  tails,  which  aid  in  preserving  their  balance  as  in  the  case  of  other 
animals  similarly  endowed.  If,  by  any  accident,  a  portion  of  the  tail  is 
lost,  the  power  of  balancing  is  greatly  impaired,  aud  the  animal,  if 
startled,  seems  unable  to  pursue  a  direct  course  because  of  failure  to 
land  properly  on  its  feet.  Some  of  the  earlier  writers  ascribe  to  the 
animal  the  power  of  leaping  4  or  5  yards.  Such  statements  are  probably 
exaggerated,  but  it  is  certain  that  Zapus  does  possess  remarkable  leap- 
ing powers,  and  when  disturbed  will  jump  6  or  8  feet,  and  under  some 
circumstances  perhaps  much  farther.  In  their  chosen  haunts  these 
mice  do  not  follow  beaten  paths  or  runways  like  many  small  mammals, 
notably  meadow  mice,  but  seem  to  wander  rather  indiscriminately, 
availing  themselves  to  some  extent  of  natural  pathways  or  open  places. 

The  birth  of  the  young  (five  or  six  in  number)  which  occurs  in  a  nest, 
ordinarily  underground  but  sometimes  placed  in  a  hollow  tree,  usually 
takes  place  in  May  or  June.  Sometimes,  however,  it  occurs  as  late  as 
September;  from  which  it  seems  probable  that  a  second  litter  is  raised, 
or  that  the  breeding  season  continues  throughout  the  summer.  Three 
specimens  obtained  by  my  brother  at  Wilmington,  Mass.,  September  25, 
1897,  which  with  their  parents  were  turned  up  by  a  plow,  were  so  youug 
that  the  posterior  upper  molars  had  just  appeared. 

During  the  latter  part  of  summer  Zapus  makes  a  globular  nest  of 
grass  about  4  inches  in  diameter,  with  a  small  entrance  at  the  side. 
All  that  I  have  seen  were  on  the  ground  in  meadows  among  thick  grass 
or  small  bushes.-  One  that  I  examined  was  made  entirely  of  the  straight 
nau'ow  leaves  of  grass,  and  was  a  very  beautiful  little  home;  but  though 
seemingly  compact,  it  was  so  frail  that  it  was  impossible  to  preserve  it. 
These  nests  are  usually  occupied  by  two  individuals,  presumably  a  pair, 
and  seem  to  be  used  only  at  the  close  of  the  breeding  season. 

The  hibernation  of  Zapns  has  been  frequently  noticed  and  several 
interesting  articles  have  appeared  mainly  on  this  habit.^  All  the  species, 
so  far  as  known,  hibernate  during  winter,  though  in  one,  at  least,  hiberna- 
tion is  not  always  complete — that  is,  individuals  may  awake  and  come 
out  during  warm  intervals,  after  the  manner  of  the  common  skunk.  Dr. 
Merriam  mentions  having  seen  Jumping  Mice  abroad  in  northern  New 
York  on  several  occasions  during  the  unusually  mild  winter  of  1881-82. 
Messrs.  II.  H.  and  C.  S.  Brimley  report  that  they  have  no  positive  evi- 
dence of  the  hibernation  of  Zapns  hudmnius  americanns  at  Ealeigh, 
N.  C,  although  they  add  that  the  animal  is  too  rare  to  enable  them  to 


'Davies,  Trans.  Linn.  Soc.  LondoD,  IV,  p.  155,  1798;  Barton,  Trans.  Am.  Philos. 
Soc,  VI,  p.  143, 1804 ;  Tenney,  Am.  Nat.,  VI,  p.  330, 1872. 
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find  out  much  about  it.  Hibernation  varies  with  the  locality,  but  usu- 
ally begins  about  the  time  of  the  first  heavy  frosts  and  lasts  until 
spring.  The  fall  pelage  is  usually  assumed  and  the  animals  become 
ex«!eedingly  fat  before  entering  winter  quarters.  Although  they  often 
lay  up  stores  of  food  in  nests  or  burrows  during  summer,  it  is  not  known 
that  they  use  this  food  during  winter.  The  animals  are  generally  found 
singly  (sometimes  in  pairs)  in  nests  in  holes  at  a  depth  varying  from 
a  few  inches  to  2  or  3  feet  below  the  surface.  They  lie  rolled  up  like 
a  ball  with  the  feet  close  together  and  tail  curled  about  them.  If 
removed  from  the  nest  and  subjected  to  a  moderate  degree  of  heat  they 
revive  and  in  the  course  of  a  few  hours  move  about  freely,  but  gen- 
erally resume  their  lethargic  state  if  again  exposed  to  cold.  The  pulse 
and  respiration  are  very  slow. 

Hibernation  sometimes  takes  place  in  a  nest  above  ground.  Dr. 
A.  K.  Fisher  tells  me  that  some  years  ago  a  Zapus  was  brought  to  him 
at  Lake  George,  New  York,  which  some  men  at  work  in  the  woods  had 
found  hibernating  in  nn  elaborate  nest  of  grass  and  moss,  exposed  by 
moving  a  log.  This  nest  was  destroyed,  but  when  the  animal  was 
given  material  it  constructed  another,  in  which  it  resumed  its  inter- 
rupted sleep.  It  was  occasionally  awakened,  and  observations  were 
taken  on  its  weight,  respiration,  and  heart  beats,  after  which  it  would 
relapse  into  its  state  of  lethargy. 

NOMENCLATURE. 

Five  generic  and  30  specific  and  subspecific  names  have  been  applied 
to  various  forms  of  Jumping  Mice  now  included  in  the  genus  Zapus. 
In  order  to  discuss  the  different  species  and  subspecies  intelligently  it 
becomes  necessary  to  separately  consider  each  of  these  names,  which 
may  be  taken  np  alphabetically. 

GENEKIC    NAMES. 

Dipns  Zimmermann,  Geog.  Geschichte  des  Menschen  u.  vierfiissigen 
Thiere,  II,  p.  358,  1780.  The  original  description  of  the  genus  Dipus 
included  six  species:  J),  jactilus,  D.sagittaj  Yerbua  capensis  {:=Mm 
ca/er),  D,  longipesy  I),  iamaricinus  and  7>.  hudsonius.  The  name  was 
subsequently  restricted  to  the  Old  World  jerboas. 

Gerbillus  Desmarest,  Nonv.  Diet.  d'Hist.  Nat.,  XXIV,  p.  222, 1804.  A 
genus  of  Old  World  rodents  allied  to  Meriones.  Four  nominal  species 
of  American  Jumping  Mice  were  referred  to  this  genus  by  l?afines(iue 
in  *Pri'cis  des  D^couv.  somiologiques '  (p.  14,1814),  and  Am.  Monthly 
Magazine  (III,  p.  440,  Oct.,  1818). 

Heriones  Illiger,  Prod.  Syst.  Mamin.  et  Avium,  p.  82, 1811.  The  name 
was  originally  proposed  by  Illiger  for  a  group  including  Dijnis  iamari- 
cinus  and  D.  meridianus.  Cuvier  apparently  proposed  it  independently, 
twelve  years  later,  for  the  American  Jumping  Mouse  (Dents  des  Mamm., 
pp.  187, 256,1823;. 
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JaculuB  Erxleben,  Syst.  Nat.,  p.  404,  1777.  A  geuas  of  Old  World 
jerboas.  The  name  was  first  used  for  North  American  species  by 
Wagler  (Nat.  Syst.  Amphibien,  p.  23, 1830). 

Zapiu  Coues,  Bull.  U.  S.  Geol.  Surv.  Terr.,  I,  2d  ser.,  No.  5,  p.  253, 
1875.  The  first  tenable  generic  name  based  on  a  North  American 
Jumping  Mouse. 

SPECIFIC   AXI>   SUB8PECIFIC   NAMES. 

Acadicus  (Meriones)  Dawson,  Edinburgh  New  Philos.  Journ.,  new 
series.  III,  p.  2, 1856.  Dawson,  after  unmistakably  referring  the  animal 
since  described  as  Zapus  insignis  to  the  Meriones  labradorlus  of  Richard- 
sou's  Fauna  Boreali- Americana  (i.  e.,  Z.  hudsonius),  goes  on  to  describe 
Z.  hu(l807iiu8  from  Nova  Scotia, calling  it  provisionally  Meriones  acadicus. 

Alascensis  (Zapus)  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  p.  223,  July 
15,  1897.  Dr.  C.  Hart  Merriam  has  described  a  subspecies  of  Z.  hud- 
sonius  under  this  name,  from  specimens  collected  at  Yakutat  Bay, 
Alaska. 

AUeni  (Zapus)  Elliot,  Fiehl  Columbian  Mus.,  Pub.  27,  Zool.  Ser.,  I, 
No.  10,  pp.  212-213,  March,  1898.  Under  this  name  Mr.  D.  G.  Elliot 
described  the  form  of  Zapus  inhabiting  the  Sierra  Nevada  in  California. 

Americanos  (Dipus)  Bartoi,  Trans.  Am.  Philos.  Soc,  IV,  No.  XII, 
p.  115,  1799.  Under  this  name  Benjamin  Smith  Barton  described 
specimens  from  the  vicinity  of  Philadel[»hia,  Pa.  Later  (ibid,  VI,  - 
1804)  he  discussed  tiie  habit  of  hibernation  and  presented  a  figure  of 
the  animal.  Mr.  C.  F.  Batchekler  has  recently  revived  americanvs  for 
the  form  of  Z,  hndsonms  inhabiting  the  Upper  Austral  zone  in  the 
Eastern  States.    (Proc.  New  Eng.  Zool.  Club,  I,  p.  6, 1890.) 

Brachyuras  (Gerbillus)  '  Kafinesque.'  A  name  referred  to  by  Fischer 
(Syn.  Mamm.,  p.  340, 1820)  without  reference,  and  included  in  the  syn- 
onomy  of  Zapus  by  Coues  (Mon.  N.  Am.  Rodentia,p.  4G8, 1877).  I  have 
been  unable  to  find  the  original  reference,  but  the  inapi)licabilityof  the 
name  is  self-evident. 

Canadensis  (Dipus)  Davies,  Trans.  Linn.  Soc.  London,  IV,  p.  157, 
1798.  Maj.  Gen.  Thomas  Davies  described  specimens  which  he  had 
procured  in  the  vicinity  of  Quebec,  Canada.  He  undoubtedly  referred 
to  an  animal  of  the  hudsonius  type,  and  as  specimens  from  that  region 
do  not  deserve  separation  fiom  the  typical  form,  the  name  becomes  a 
synonym  of  hud  sonius,  ^ 

Daviesii  (Gerbillus)  Kafinesque,  'Precis  des  Docouv.  somiologiques, 
p.  14,  1814.'  Rafinesque  is  said  to  have  renamed  Dipus  canadensis  after 
its  describer. 

Hardyi  (Zapus)  Batchekler,  Proc.  New.  Eng.  Zool.  Club,  I,  p.  5, 
February  8,  1899.  Mr.  C.  F.  Batchekler  has  recently  applied  this  name 
to  specimens  from  Mount  Desert  Island,  Maine.  From  a  careful  study 
of  the  material  at  present  accessible,  I  can  find  no  characters  of  impor- 
tance to  separate  this  form  from  hudsonius  as  here  restricted. 
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HudsoniuB  (Dipos)  ZimmermaQQ,  Geog.  Gescbicbte  des  Meuscbeu  ii. 
vierfussigen  Thiere,  II,  p.  358, 1780.  This  is  the  first  specific  name  pro- 
posed for  any  species  of  Jumping  Mouse  in  America,  and  undoubtedly 
refers  to  the  common  easteru  species  which  has  so  long  borne  the  name. 
It  is  the  only  species  thus  far  known  to  occur  about  Hudson  Bay — the 
locality  of  Pennant's  'long-legged  mouse,'  to  which  Zimmermanu 
referred. 

Imperator  (Zapus)  Elliot,  Field  Columbian  Mus.,  Pub.  30,  Zool.  Ser.,  I, 
No.  11,  p.  228,  February  1, 1893.  Mr.  D.  G.  Elliot  has  recently  described 
a  Zapus  from  the  Olympic  Mountains  of  Washington,  but  specimens 
from  that  region  not  being  considered  separable  from  typical  Z.  trinota- 
/w«,  the  name  becomes  a  synonym. 

Iniignis  (Zapus)  Miller,  Am.  Naturalist,  XXV,  p.  472,  August,  1891. 
Mr.  Gerrit  S.  Miller,  Jr.,  described  the  species  erroneously  referred  to 
J/,  lubradorius  {Z,  hudsonius)  by  Dawson,  from  specimens  collected  on 
the  Kestigoncbe  Eiver,  New  Brunswick. 

Labradorius  (Dipus)  Kerr,  Animal  Kingdom,  p.  276,  1792.  Based  on 
the  *  Labradore  Jerboid  Eat'  of  Pennant's  History  of  Quadrupeds,  1781. 
Kerr  says^  ''  Inhabits  Hudson's  Bay  and  Labradore.  This  species  wius 
sent  over  from  Hudson's  Bay  by  Mr.  Graham."  Although  Labrador  is 
mentioned  in  the  habitat  of  the  species,  the  specimen  came  from  Hud- 
son Bay,  and  consequently  the  name  should  be  restricted  to  the  animal 
from  that  region,  thus  becoming  a  synonym  of  hudsonius, 

Ladas  (Zapus)  Bangs,  Proc.  New  Eng.  Zool.  Club,  I,  p.  10,  February 
28,  1899.  Under  this  name  Mr.  Outram  Bangs  has  described,  as  a 
subspecies,  the  form  of  hudsonius  inhabiting  the  Labrador  Peninsula. 

Leonoras  (Oerbillns)  Eafinesque,  Am.  Monthly  Mag.,  Ill,  p.  446,  Octo- 
ber, 1818.  From  the  description — "body  fallow,  ears  very  long,  white 
inside,  tail  as  long  as  body,  black  with  a  fallow  tuft  at  end,  length  G 
inches,  body  3" — the  animal  is  plainly  not  referable  to  Zapus. 

Longipes'(Mn8)  Zimmermann,  in  Pennant's  Arkt.  Zool.  I,  p.  131, 1787.* 
Zimmermann  erroneously  identided  a  Jumping  Mouse  in  spirits,  sent 
from  Hudson  Bay  by  Mr.  Graham,  as  Mus  longipes  of  Pallas,  .an  animal 
from  the  deserts  about  the  Caspian  Sea. 

Macroums  (GerbiUus)  'Eafinesque,'  a  name  referred  to  by  Fischer  (Syn. 
Mamm.,  p.  340, 1829),  without  reference,  and  included  in  the  synonomy 
of  Zapus  by  Dr.  Coues  (Mou.  N.  Am.  liodentla,  p.  408,  1877).  I  have 
been  unable  to  find  the  original  reference. 

Kegalops  ((JerbiUns)  Eafinesque,  Am.  Monthly  Mag.,  HI,  p.  446,  Octo- 
ber, 1818.  This  animal  he  describes  as  follows:  ''Body  gray,  belly 
white."  •  •  •  *i  Total  length  5  inches,  body  only  2.  From  the 
barrens  of  Kentucky."  This  can  not  apply  to  any  species  of  Jumping 
House. 
KelliToros  (Dipus)  Barton,  Trans.  Am.  Philos.  Soc,  VI,  p.  143,  1804. 


*Fide  Cone«,  Mod.  N.  Am.  Rodeiitia,  i».  467, 1877.     I  have  not  seen  this  edition  of 
Penoant. 
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This  name  occurs  incidentally  in  the  text,  being  applied  to  a  supposed 
new  species,  with  remarks  on  its  reputed  habit  of  passing  the  winter  in 
beehives  and  living  on  the  honey. 

MicrocephalaB  (Meriones)  Harlan,  Proc.  Zool.  Soc.  London,  p.  1,  1839. 
Under  this  name  Dr.  Harlan  described  specimens  from  the  vicinity  of 
Philadelphia,  Pa.  The  name,  being  antedated  by  americanus  Barton, 
becomes  a  synonym. 

Montanns  (Zapus)  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  p.  104,  April 
2G,  1897.  Dr.  0.  Hart  Merriam  described  the  form  inhabiting  the  Cas- 
cade Range  in  Oregon,  under  the  name  Zapus  trinotatiis  montantis,  but 
the  characters  seem  to  warrant  its  recognition  as  a  full  species. 

Nemoralis  (Meriones)  Geoffroy  St.  Hilaire,  Diet.  Classiqued'Hist.  Nat., 
VII,  p.  323,  Fev.,  1826.  Under  this  name  Geoffroy  published  a  careful 
description  of  two  specimens  (without  locality),  in  the  Museum  d'His- 
toire  Naturelle  of  Paris,  which  were  figured  by  F.  Guvier  and  served  as 
the  basis  of  Cuvier's  genus  Meriones.  There  is  nothing  in  the  descrip- 
tion of  nemoralis  that  gives  any  clue  to  the  specific  identity  of  the  animal. 

Niger  (Gerbillus)  Rafiuesque,  Am.  Monthly  Mag.,  IV,  p.  106,  December, 
1818.  A  nomen  nudum  used  by  Eafinesque  in  an  article  entitled  <  General 
Account  of  the  Discoveries  made  in  the  Zoology  of  the  Western  States.' 

Pacificus  (Zapus)  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  p.  104,  April 
20,  1897.  Under  this  name  Dr.  G.  Hart  Merriam  described  a  form 
represented  in  the  Biological  Survey  collection  by  specimens  collected 
in  upper  Eogue  Eiver  Valley,  Oregon. 

Princeps  (Zapus)  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  V,  pp.  71-73,  April 
28,  1898.  Dr.  J.  A.  Allen  described  under  this  name  a  large  species 
from  Florida,  La  Plata  County,  Colo.,  which  proves  to  be  a  very  dis- 
tinct form  inhabiting  the  Rocky  Mountain  region  of  the  United  States. 

Saltator  (Zapus)  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  XII,  p.  3, 
March  4, 1899.  Dr.  J.  A.  Allen  has  recently  described  under  this  name 
a  well-marked  form  inhabiting  northern  British  Columbia  and  the 
adjacent  region. 

Setchuanus  (Zapns)  Pousargues,  Ann.  Sci.  Nat.,  8e  ser.,  I,  No.  4,  p.  220, 
Avril,  1896.  The  only  name  based  on  the  single  Old  World  species  of 
Zapus. 

Sorioinus  (Gerbillus)  Eafinesque,  'Precis  des  Decouv.  somiologiqnes 
1).  14,  1814.'    I  have  not  seen  the  original  reference. 

Sylvatious  (GerbiUus)  Kafinesque,  Am.  Monthly  Mag.,  Ill,  p.  354,  Sep- 
tember, 1818.  A  nomen  nudum  used  by  Jiafinesque  in  a  letter  addressed 
to  "Samuel  L.  Mitchill,  president,  and  the  other  members  of  the 
Lyceum  of  Natural  History,  *  ♦  ♦  dated  at  Louisville,  Falls  of 
Ohio,  20  July,  1818." 

TeneUus  (Zapns)  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  p.  103,  April  26, 
1897.  Under  this  name  Dr.  C.  Hart  Merriam  has  described  a  form 
from  Kamloops,  British  Columbia. 

Trinotatus  (Zapns)  Hhoads,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1849,  p.  421 
(January  15, 1896).     Under  this  name  Mr.  S.  N.  Khoads  described,  from 
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speciineDS  taken  on  Lulu  Island,  near  the  mouth  of  Eraser  Biver,  a 
well  markeil  form  inhabiting  the  Pacific  coast  region  from  Fraser 
River,  British  Columbia,  to  Humboldt  Bay,  Calif. 

Genus  ZAPUS  Coues. 

Diput  ZiniuiermaDn,  Oeog.  Geschichte  d.  Meuschen  u.  vierfUssigen  ThierC;  II;  p.  358, 

1780. 
Gerbilltta  Rafioesqne,  'Precis  des  D^couv.  somiologiques,  p.  14, 1814'.     (Not  Gerbillu8 

Desinarest,  1804.) 
Mrrionea  F.  Cuvier,  Dents  des  Mamm.,  pp.  187, 256, 1823.     (Not  Meriones  Illiger,  1811.) 
«/«CM/(f«  Wagler,  Nat.  Sjst.  Amphibian,  p.  23, 1830.    (Not  Jaculua  Erxleben,  1777.) 
ZapH8  Cones,  Ball.  U.  S.  Geol.  Surv.  Terr.,  1, 2d  ser..  No.  5,  p.  253,  1875. 

Characters. — Skull  not  massive;  brain  case  rather  high  and  rounded; 
antorbital  foramen  large  and  oval;  zygomata  not  widely  spreading, 
broadly  expanded  anteriorly  where  the  malar  extends  upward  to  the 
lachrymal.  Teeth  16  or  18  (upper  premolar  present  or  wanting); 
enamel  much  folded;  upper  indsors  compressed,  much  curved,  deeply 
sulcate,  and  deep  orange. 

Body  enlarged  posteriorly;  hind  legs  and  tail  greatly  developed,  the 
latter  much  exceeding  length  of  head  and  body.  Tail  slender,  uni- 
formly tapering.  Toes  of  hind  foot  five,  each  with  separate  metatarsal. 
Upper  parts  ochraceous;  median  dorsal  band  dark.  Under  parts 
white  (often  suffused  with  ochraceous);  one  species  with  brown  ventral 
stripe. 

KEY  TO  THE  SUBGENERA  OF  ZAPUS. 

Premolar  present: 

Enamel  folds  closely  crowded;  tail  not  tipped  with  white;   ears  rather  long; 

lower  parts  white  or  ochraceous Zapu8 

Enamel  folds  not  crowded;  tail  tipped  with  white;  ears  rather  short;  lower 

parts  white  with  brown  ventral  stripe Eozapua 

Premolar  absent : 

Enamel  folds  closely  crowded ;  tail  tipped  with  white;  ears  rather  long ;  lower 
parts  white  NapceozaptLS 

LIST  OF   SPECIES  AND   SUBSPECIES,   WITH  TYPE   LOCALITIES. 

« 

Subgenus  Zapus, 

Zmpus  alfucen$i9,  Yakutat,  Alaska. 

allenu  Pyramid  Peak,  Lake  Tahoe,  California. 

americanuB.  Philadelphia,  Pennsylvania. 

campe$iri$  nob.  Bear  Lodge  Mountains,  Wyoming. 

hmdioniuB,  Hudson  Bay. 

ladas.  Bigoulette,  Hamilton  Inlet,  Labrador. 

major  nob.  Warner  Mountains,  Oregon. 

minor  nob.  Wingard,  Saskatchewan. 

monianna.  Crater  Lake,  Mount  Muzama,  Oregon. 

netadensis  nob.  Ruby  Mountains,  Nevada. 

orariuB  nob.  Point  Reyes,  California. 

oregonu$  nob.  Elgin,  Oregon. 

pacificu9.  Prospect,  Rogue  River  Valley,  Oregon. 

prineeps,  Florida,  La  Plata  County,  Colorado. 

Htltator.  Telegraph  Creek,  Northwest  Territory. 

itnelluB,  Kamloops,  British  Columbia. 

trinotatM,  Lulu  Islaud  (mouth  Eraser  River),  British  Columbia. 
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abieioincm  nob. 
itmgnis, 
roanensis  nob. 


eetchuanua. 


Subgenus  Xapceozaput. 

Peninsula  Harbor,  Ontario. 

Restigouche  River,  ^ew  Bmnswiok. 

Magnetic  City,  Roan  Mountain,  North  Carolina. 

Subgenus  Eozapu9. 
Ta-tsien-lou,  Szecbuen,  China. 


Subgenus  ZAPUS  Coues. 

Type  Zapus  hudaonius  (Zimmermann),  from  Hudson  Bay. 


Suhgeneric  cJuiracters. — Teeth : 


^.  r-l,  P' 


1-1 

o-b» 


m. 


3-5 
3-3 


=  18.    Upper  pre- 


Diolar  very  small,  nearly  cylindrical ;  anterior  upper  molar  large,  broadly 
oval;  m  2  similar,  but  noticeably  smaller;  m  3  con- 
siderably smaller  and  nearly  circular.  Lower 
molars  similar  in  shape  and  relative  size  (fig.  1). 
Enamel  folds  closely  crowded.  Interorbital  con- 
striction of  medium  width;  frontal  region  moder- 
ately swollen;  brain  case  rather  high;  rostrum 
slender  and  somewhat  attenuated. 

Uppei  parts  as  in  entire  genus;  lower  parts  white, 
sometimes  suffused  with  color  of  sides;  tail  more  or 

less  distinctly  bicolor,  normally  without  white  tip. 


Fig.  1.— Molar  teeth  of 
Zapus  hudtonius  from 
Tower,  Minnesota  (No. 
72695,  U.  8.  Nat.  Mas.) 
X6. 


KEY  TO   SPECIES   OF  THE   SUBGENUS   ZAPUS. 

Lower  parts  much  suffused  with  color  of  sides oraHua. 

Lower  parts  not  much  suffused  with  color  of  sides. 
Size,  large;  hind  foot  usually  more  than  32  mm. 
Ears  never  conspicuously  bordered  with  whitish. 

Larger;  pencil  of  tail  never  normally  white ;  lower  parts  often  suffused  with 

ochraceous trinotatus. 

Smaller;  pencil  of  tail  usually  white;   lower  parts  never  suffused  with 

ochraceous aileni. 

Ears  usually  conspicuously  bordered  with  whitish. 

Sides  light  ochraceous  buff nevadensia. 

Sides  not  light  ochraceous  buff. 

Skull  narrow ;  incisive  foramina  very  large saltator. 

Skull  broad;  incisive  foramina  not  very  large. 

Hind  foot  about  35  mm major. 

Hind  foot  about  32  to  34  mm. 

Incisive  foramina  broad  posteriorly oregonus. 

Incisive  foramina  narrow  posteriorly princeps. 

Size  medium  or  small;  hind  foot  usually  below  32  mm. 

Size  medium;  hind  foot  30  to  32  mm. ;  total  length  of  adults  more  than  215 
mm. 
Skull  rather  heavy ;  brain  case  broad;  incisive  foramina  rather  large. 

Dorsal  area  not  very  distinct pacificua. 

Dorsal  area  distinct. 

Rostrum  considerably  deflected minor. 

Rostrum  not  much  deflected montanua. 
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Skull  rather  light;  braiu  case  narrow;  incisive  foramina  small. 
Coloration  dark  and  dull. 

Larger;  basilar  length  of  skull  usually  more  than  18  mm. 

aliMcenais. 
Smaller;  basilar  length  of  skull  usually  under  17.5  mm.,  tenellus. 
Coloration  not  dark  and  dull. 

Dorsal  area  very  much  flecked  with  color  of  sides;  fall  pelage 

with  dorsal  area  nearly  black campeatH^, 

Dorsal  area  not  much  flecked  with  color  of  sides ;  fall  pelage 
with  dorsal  area  not  very  dark. 
Larger;  hind  foot  about  32  mm.;  tail  usually  more  than 

140  mm Iada9. 

Smaller;  hind  foot  usually  30  or  31  mm. ;  tail  usually  below 

135  mm hudsonius. 

Size  small;   hind  foot  usually  below  30  mm.;  total  length  of  adults  usually 
under  215  mm americanus. 

ZAPUS  HUDSONIU8  (Zimmermaun).     Hudson  Bay  Jumping  Mouse. 
(PI.  I,  figs.  3,  3a.) 

1780.  Diptis  hudsonius  Zimmermann,  Geog.  Geschichte  d.  Mensohen  u.  vierfiissigeu 

Thiere,  II,  p  358. 
1792.  Dipus  labradonue  Kerr,  Animal  Kingdom,  p.  276  (based  ou  the  'Labradore 

Jerboid  Rat  of  Pennant'  ).■ 
1798.  DipuB  canadensis  Davies,  Trans.  Linn.  Soo.  London,  IV,  p.  157. 
1822.  GerbiUus  canadensis  Desmarest,  Mammalogie,  II,  p.  321. 
1825.  Gerhillus  labradorius  Harlan,  Fauna  Am.,  p.  157  (in  part). 

1829.  Meriones  labradorius  Richardson,  Fauna  Boreali-Americaua,  I,  p.  144.-    (Not  .V. 
labradorius  Dawson,  1856.) 

1830.  Jaculus  americanus  Wagler,  Nat.  Syst.  Amphibien,  p.  23. 

1839.  Meriones  microcephalus  Harlan,  Proe.  Zool.  Soc.  London,  1839,  p.  1. 
1843.  Jaculus  labradoHus  Wagner,  Suppl.  Schreber's  Siiugthiere,  III,  p.  294. 

1856.  Meriones  acadicu^  Dawson,  Edinburgh  New  Philos.  Journ.,  new  ser.,  Ill,  p.  2. 

1857.  Jaculus  hudsonius  Baird,  Mamm.  N.  Am.,  p.  430  (in  part). 

1875.  Zapue  hudsonius  Cones,  Bull.  U.  S.  Geol.  Surv.  Terr.,  2d  Ser.,  No.  5,  p.  253 ;  Mon.  N. 

Am.  Rodentia,  p.  467, 1877  (iu  part),  and  recent  authors  (in  part). 
1899.  Zapus  hudsonius  canadensis  Batchelder,  Proc.  New  Eng.  Zool.  Club,  I,  p.  4. 
1899.  Zapus  hudsonius  hardyi  Batchelder,  Proo.  New  Eng.  Zool.  Club,  I,  p.  5.     (Mount 

Desert  Island,  Maine.) 

Type  locality, — Hudson  Bay. 

Geographic  distribution, — As  restricted  iu  the  present  paper,  this  spe- 
cies is  found  from  the  southern  shores  of  Hudson  Bay  south  to  New 
Jersey,  and  in  the  mountains  to  North  Carolina,  west  to  Iowa  and  Mis- 
souriy  and  northwest  to  Alaska.  It  intergrades  with  Z.  americanus  in 
the  upper  part  of  the  Carolinian  zone  in  the  Eastern  States;  with  cam- 
pestris  along  the  edge  of  the  Great  Plains,  and  probably  with  alascensis 
somewhere  in  northern  British  America. 

General  characters. — Size  medium,  smaller  than  Z.  insignis,  Z,  trinota- 
tus^  or  Z.princeps.  Skull  less  massive,  with  small  molars  and  incisive 
foramina. 

'  ''Inhabits  Hudson's  Bay  and  Labradore.  This  species  was  sent  over  from  Hud- 
son's Bay  by  Mr.  Graham.'' — Kerr. 
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Color. — Summer  pelage :  Fur  of  entire  upper  parts  plumbeous  at  base, 
with  tips  of  hairs  ranging  from  yellowish  fawn  to  rather  dark  ochra- 
ceous,  rather  thickly  flecked  with  black-tipped  hairs;  broad  dorsal 
stripe  reaching  from  upper  part  of  face  to  base  of  tail  much  darker  than 
remainder  of  upper  parts,  the  black-tipped  hairs  predominating;  tail 
rather  sharply  bicolor,  grayish  brown  above  and  whitish  beneath ;  lower 
parts  white,  sometimes  suffused  with  color  of  sides;  feet  white.  Fall 
pelage:  Ochraceous  of  sides  duller  and  more  yellowish,  encroaching 
more  on  the  dark  dorsal  area,  which  is  sometimes  almost  obliterated. 
Young  of  the  year  with  more  ochraceous  in  fall  pelage  than  the  adults, 
and  a  greater  tendency  to  fulvous  wash  on  lower  parts. 

Cranial  characters, — Skull  rather  lightly  built,  with  rather  narrow 
brain  case,  small  incisive  foramina,  and  small  molars;  zygomata  not 
widely  spreading;  rostrum  not  appreciably  deflected. 

Measurements. — Two  specimens  from  James  Bay,  Canada,  measured 
from  alcohol,  average:  Total  length,  209;  tail  vertebrae,  124;  hind  foot, 
30.5.  Eleven  from  Tower,  Minn.,  average:  Total  length,  218;  tail  ver- 
tebrae, 133 ;  hind  foot,  30.2.  Thirty- four  adults  from  Keene  Valley,  Essex 
County,  N.  Y.,  average :  ^  Total  length,  216.6 ;  tail  vertebrae,  129.25 ;  hind 
foot,  31.25.  Skull:  An  adult  skull  from  James  Bay  measures:  Basilar 
length,  18.5;  zygomatic  breadth,  11;  mastoid  breadth,  10;  interorbital 
constriction,  4.2;  incisor  to  posti>alatal  notch,  8.5;  foramen  magnum  to 
postpalatal  notch,  8;  fron to-palatal  depth  at  middle  of  molar  series,  6.5. 
An  adult  $  from  Ossipee,  N.  11.,  measures:  Basilar  length,  18.8;  zygo- 
matic breadth,  11.6;  mastoid  breadth,  10;  interorbital  constriction,  4.3; 
incisor  to  postpalatal  notch,  8.6;  foramen  magnum  to  postpalatal  notch, 
8.2;  fronto-palatal  depth  at  middle  of  molar  hcries,  6.2. 

General  remarks. — Zapus  hudsoniuSj  the  type  of  the  genus,  was  until 
recently  the  only  well  established  species.  The  foregoing  list  of 
synonyms  indicates  that  it  attracted  the  attention  of  many  naturalists 
during  the  early  part  of  the  century,  all  the  names  published  previous 
to  1856  referring  almost  exclusively  to  it.  JacuUts  hudsonius  of  Baird 
{=Zapv^  hudsonius  Coues)  is  a  composite  species  including  nearly  a 
dozen  forms  now  recognized  as  distinct.  TLe  distribution  of  hud- 
sonius, including  its  four  well-marked  subspecies,  is  by  far  the  most 
extensive  in  the  genus,  few  North  American  rodents  equaling  it  in 
this  respect. 

The  only  specimens  of  Zapus  from  Hudson  Bay  at  present  available 
are  four  alcoholic  examples,  in  rather  poor  condition,  from  James  Bay, 
and  a  part  of  a  skin  from  Fort  Churchill,  Northwest  Territory.  This 
skin  has  evidently  been  in  alcohol,  and  hence  its  color  can  not  be 
depended  upon.  I  have  removed  several  skulls  from  the  James  Bay 
specimens,  including  one  perfect  adult.  Since  this  skull  agrees  essen- 
tially with  skulls  from  Tower,  Minn.,  from  which  place  the  Biological 
Survey  has  a  large  series,  these  specimens  have  been  assumed  to  be 


^  Fide  Batchelder. 
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fairly  typical  and  have  been  used  for  comparison  in  most  instances.  It 
is  quite  possible,  bowever,  that  a  series  of  skins  from  Hudson  Bay 
woald  measure  slightly  more  than  the  Minnesota  specimens,  and  would 
perhaps  differ  in  color.  While  this  material,  taken  in  connection  with 
what  is  available  from  the  type  locality  is  sufficient  for  comparison  with 
the  subspecies  here  recognized,  it  will  not  permit  the  recognition  of 
other  nominal  forms  which  may  eventually  prove  to  be  well  founded. 
A  8kall  from  Saint  Catharines,  Ontario,  however,  which  may  be  con- 
sidered a  topotype  of  canadensis^  is  identical  in  appeariince  with  one 
from  James  Bay. 

Specimens  examhied, — Total  number,  319,  from  the  following  localities : 

IVortfawest  Territory:  James  Bay,  4;  Fort  Churchill,  1;  Fort  Rae,  1;  Fort 

ResolutioD,  1. 
Ontario:  Nepigon,  7;  North  Bay, 6;  Meant  Forest,  3;  Michipicoteo,  1;  Saint 

Catharines,  6. 
Nevfr  Bninswick :  Oak  Bay,  30. 
IVova  Scotia:  Halifax,  6;  James  River,  2;  Dighy,  4. 
Maine :  Walker  Pond,  4;  Monnt  Desert  Island,  4. 
Ne^pv  Hampshire :  Ossipee,  1 ;  Fabyans,  1. 
'Vermont:  Brandon,  1;  Mount  Mansfield,  1;  St.  Johnsbury,  2. 
Maaeachusetts:  Wareham,  70;  North  Truro,  6 ;  Middleboro,  2;  Wilmington, 

3;   Lanenburg,  2;   Belmont,  2;  Ipswich,  1;   Concord,  4;   Lexington,  1; 

DightoD,  1;  Wellesley,  1;  Barnstable  Neck,  5. 
Connecticut:  East  Hartford,  1  (not  typical);  Wetherstield,  2  (not  typical). 
Hew  York:  Peterboro,  39;  Catskills,  8;  Elizabeth  town,  2;  Waterville,  1; 

Patten  Mills,  1;  Lgcnst  Grove,  7;  Lake  George,  5. 
Ifevfr  Jersey :  Lake  Hopatcong,  5. 
Pennsylvania:  Leasnresville,  3. 
BCaryland:  Cumberland,  1;  Finzel,  Garrett  County  (6  miles  north  of  Frost- 

bnrg),  1. 
"West Virginia:  Wheeling,!. 

North  Carolina:  Roan  Mountain,  1 ;  Magnetic  City,  1. 
Ohio:  Portland  Station,  1. 
Indiana :  Terre  Haute,  1. 
'Wisconsin:  Racine,  1. 
Bflichigan:  Seney,  1. 
Minpesota:  Lao  qui  Parle,  1;  Elk  River,  25;  Tower,  26. 

ZAPUS  HUDSONIITS  LAD  AS  Bangs.    Labrador  Jumping  Mouse. 

Zapma  kmisoniu9  ladas  Bangs,  Proc.  New  Eng.  Zool.  Clnb,  I,  p.  10,  Feb.  28, 1899. 

Type  locality. — Bigoalette,  Hamilton  Inlet,  Labrador. 

Oeographic  distribution. — Eastern  Quebec  north  to  Hamilton  Inlet, 
Labrador;  limits  of  range  unknown. 

General  characters. — Larger  than  typical  Zapus  hudsonius  with  longer 
tail  and  hind  foot;  coloration  darker;  differing  also  in  cranial  char- 
acters. 

Color. — Summer  pelage:  Sides  rather  dark,  bright  ochraceous  buff, 

moderately  lined  with  blackish-tipped  hairs;  dorsal  area  usually  less 

distinct  than  in  typical  hudsonius^  much  flecked   with    ochraceous. 

Lower  parts  white,  usually  more  or  less  suffused  with  color  of  sides. 

22095— No.  15 2 
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Tail  quite  sharply  bicolored,  dusky  above  and  whitisli  beneath;  ears- 
usually  edged  with  ochraceons  (whitish  in  liudsonitis).  Feet  white. 
Fallp€la{fe:  Dorsal  area  usually  even  less  distinct  than  in  snmmer,  with 
the  general  tinge  of  entire  upper  parts  yellowish  instead  of  ocliraceous. 

Cranial  characters, — Skull  longer  than  that  of  typical  hudsonius; 
zygomata  considerably  longer;  zygomatic  brea<lth  about  the  same  as 
in  largest  skulls  of  hudsonius;  interorbital  constriction  slightly  wider; 
brain  case  higher  and  averaging  slightly  longer;  rostrum  and  nasals 
longer;  bullae  considerably  larger;  molar  series  averaging  slightly 
longer. 

Measurements. — Type  !No.  4169  9  ad.,  collection  of  E.  A.  and  O. 
Bangs:  Total  length,  238;  tail  vertebne,  153;  hind  foot,  32.  Average 
of  five  adults  from  Black  Bay,  Labrador:  Total  length,  228;  tail  verte- 
bra?, 142;  hind  foot,  32.  Skull:  Average  of  four  adults  from  Black 
Bay,  Labrador:  Basilar  length,  18.8;  zygomatic  breadth,  11.4;  mastoid 
breadth,  10.2;  interorbital  constriction,  4.5;  incisor  to  postpalatal 
notch,  8.9;  foramen  magnum  to  postpalatal  notch,  8.5;  fronto-palatal 
depth  at  middle  of  molar  series,  6.3. 

General  remarJcs. — Zapus  h,  ladas  is  a  fairly  well-marked  subspecies 
represented  by  23  specimens  in  the  collection  of  E.  A.  and  O.  Bangs, 
and  5  in  the  Biological  Survey  collection.  The  best  characters  separat- 
ing this  form  from  typical  hudsonius,  as  here  restricted,  are  the  longer 
tail,  larger  hind  foot,  and  longer  skull,  with  larger  audital  bulla?. 
This  latter  character  is  very  evident,. even  in  young  skulls. 

Specimens  examined. — ^Total  number,  28,  from  the  following  localities: 

Labrador:  Hamilton  lulet  (type  locality),  3;  Black  Bay,  20. 
Quebec:  Godbout,  5. 

ZAPUS  HUDSONIUS  ALASCENSIS  Merriam.    Alaska  Jumping  Monse. 
ZapH9  hud8oniu8  alaacensis  Merriam,  Proc.  Biol.  Soc.  Wabh.,  XI,  p.  223,  1897. 

Type  locality.— Ysikiitiit,  Alaska. 

Geographic  distribution. — Yakutat  Bay,  north  to  Yukon  River;  limits 
of  range  unknown. 

General  characters.— SimWar  to  Zapus  hudsonius,  but  slightly  larger 
and  darker. 

Color. — Sides  dull,  dark  ochraceous,  with  many  black-tipped  hairs; 
dorsal  area  quite  distinct,  but  thickly  flecked  with  brownish;  beneath 
pure  white;  tail  rather  sharply  bicolor. 

Cranial  characters. — JSkull  similar  to  that  of  typical  hudsonius,  but 
slightly  longer  and  narrower;  zygomata  less  bowed  outward  and 
slightly  longer;  brain  case  narrower;  molar  series  longer;  crown  of 
last  lower  molar  longer. 

Measurements. — Average  of  four  specimens  from  type  locality:  Total 
length,  218;  tail  vertebrae,  132;  hind  foot,  31.5.  Skull:  Average  of 
two  adults  from  type  locality :  Basilar  length,  18.2;  zygomatic  breadth, 
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10.7;  mastoid  breadtb,  10.2;  iuterorbital  constriction,  4.2;  incisor  to 
]K)Stpalatal  uofcb,  8.5;  foramen  magnum  to  postpalatal  notcb,  8; 
frontopalatal  depth  at  middle  of  molar  series,  6.2. 

General  remarks. — Zapus  h.  alascensis  is  a  fairly  well-marked  subspe- 
cies based  on  four  specimens  collected  at  Yakatat  Bay,  Alaska.  Four 
additional  specimens  in  the  National  Museum  from  Alaska  have  been 
examined,  but  are  in  such  poor  condition  as  to  furnish  no  additional 
characters.  This  form  undoubtedly  intergrades  with  true  hudsonius 
somewhere  in  northern  British  America. 

Specimens  examined. — Total  number,  8,  from  the  following  localities: 

Nushagak,  2;  Yakutat  Bay,  4;  Yukon  River,  2. 


ZAPUS  HUDSONIUS  AMERICANUS  (Barton).     Carolinian  Jumping  Monse. 

JHpm9  amerieanus  Barton,  Trana.  Am.  Philos.  Soc,  IV,  Ko.  XII,  p.  115, 1799. 
Ztip»9  kudMOPius  americanu8  Batchelder,  Proc.  New  Eng.  Zool.  Club,  I,  p.  6, 1899. 

Type  locality. — Philadelphia,  Pa. 

Geographic  distribution, — From  vicinity  of  Ealeigh,  N.  C,  north 
through  Upper  Austral  zone  along  coastal  plain  to  southern  Connec- 
ticut and  lower  Hudson  Valley,  intergrading  in  upper  edge  of  its  range 
with  Z.  hudsonius. 

General  characters, — Similar  to  Zapus  hudsoniusj  but  smaller;  dorsal 
area  less  distinct;  skull  and  teeth  smaller. 

Color. — Description  of  specimens  in  summer  pelage  from  Ealeigh, 
N.  C. :  Entire  upper  parts  deep  dull  ochraceous,  the  dorsal  area  very 
indistinct  and  but  slightly  mixed  with  black-tipped  hairs;  sides  of  head 
much  lighter  than  remainder  of  upper  parts;  ears  very  dark,  nearly 
black;  under  parts  whitish,  suffused  with  ochraceous.  In  the  fall  the 
dorsal  area  is  indistinct  and  very  thickly  flecked  with  yellowish-tipi)ed 
hairs;  sides  dull  yellowish. 

Cranial  characters. — Skull  considerably  smaller  than  in  Z.  hudsonim^ 
with  zygomata  more  arched  and  brain  case  shorter;  incisive  foramina 
shorter  and  relatively  broader;  iuterorbital  breadth  about  the  same; 
rostrum  relatively  deeper  and  shorter;  molar  series  shorter. 

Measurements. — ^Average  of  7  adults  from  Ealeigh,  N.  C:  Total 
length,  191.3;  tail  vertebrse,  115.4;  hind  foot,  28.3.^  Two  uom  Wash- 
ington, D.  C,  average:  Total  length,  198.5;  tail  vertebrae,  117.5;  hind 
foot,  28.  Skull:  Average  of  two  from  Ealeigh,  N.  C:  Basilar  length, 
17;  zygomatic  breadth,  10.3;  mastoid  breadth,  9.2;  iuterorbital  con- 
striction, 3.9;  incisor  to  postpalatal  notch,  8.2;  foramen  magnum  to 
postpalatal  notch,  7.5;  fron to- palatal  depth  at  middle  of  molar  series,  6. 

General  remarks. — It  is  unfortunate  that  the  name  amerieanus  must 
be  adopted  for  this  subspecies,  since  it  was  based  on  specimens  clearly 
intermediate  between  the  extremes  of  this  form  and  true  hudsonius. 


» Fide  Batchelder. 
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Specimens  examined. — Total  number,  54,  from  the  following  localities: 

NewTork:  Long  Island, 3 ;  Montank  Point, 8;  Raynor  Beach,!;  Roslyn, 3; 
Sing  Sing  (not  typical),  1. 

New  Jersey:  Chatham,  1;  Englewood,  1;  Mount  Holly,  2;  'New  Jersey',!; 
Phillipsburg, !. 

Pennsylvania :  Chester  County,  ! ;  Culver  Lake,  2;  Delaware  County,  2;  Mar- 
pie  (Delaware  County),!;  Schuylkill,!;  Tinicum  (Delaware  County),!; 
Upper  Darby, !. 

Maryland:  Kensington,  !;  Laurel,  4;  Prince  George  County,  5;  Sandy 
Spring, !. 

District  of  Colombia :  Washington,  2. 

Virginia :  Accotink,  ! ;  Palls  Church,  !. 

North  Carolina :  Raleigh,  7;  Weaverville,  !. 

ZAPUS  HUDSONIUS  CAMPESTRIS  subsp.  nov.     Prairie  Jumping  Mouse. 

Type  from  Bear  Lodge  Mountains,  Wyoming;  No.  65872,  (^  ad.,  U.  S.  Nat.  Museum, 
Biological  Survey  Coll.  Collected  June  !2,  !894,  by  B.  H.  Dutcher.  Original 
No.  600. 

Geographic  distribution. — Great  Plains  from  Manitoba  southward  to 
Nebraska  and  westward  to  Colorado  and  Wyoming. 

General  characters. — Similar  to  Z.  hudsoniuSj  but  slightly  larger  and 
brighter  in  color;  diftering  also  in  cranial  characters. 

Color. — Summer  pelage:  Sides  bright  ochraceous-buff,  similar  to 
brightest  specimens  of  hudsonius  from  Eastern  States,  moderately  lined 
with  black-tipi)ed  hairs;  dorsal  area  distinct,  strongly  suflfused  with 
color  of  sides;  tail  yellowish  white  below,  dark  grayish  above.  Fall 
pelage:  Sides  dull  yellowish  instead  of  ochraceous;  dorsal  area  nearly 
black,  very  slightly  flecked  with  yellowish-tipped  hairs;  dorsal  surface 
of  tail  much  darker  than  in  summer;  ears  darker,  conspicuously 
bordered  with  whitish. 

Cranial  characters. — Skull  slightly  larger  than  in  Z,  hudsonius.  Skulls 
from  the  type  locality,  compared  with  those  of  Z.  hudsonius  from  Tower, 
Minn.,  agree  in  interorbital  breadth;  brain  case  about  as  wide  but 
higher;  incisive  foramina  slightly  larger;  process  on  lower  border  of 
maxillary  portion  of  zygoma  more  pronounced ;  viewed  in  profile,  the 
cranium  is  more  evenly  curved. 

Measurements. — Average  of  4  adults  from  type  locality :  Total  length, 
222;  tail  vertebrae,  135;  hind  foot,  30.5.  Skull:  Average  of  4  adult 
skulls  from  type  locality :  Basilar  length,  18.7 ;  zygomatic  breadth,  11.4 ; 
mastoid  breadth,  10.4;  interorbital  constriction,  4.2;  incisor  to  post- 
palatal  notch,  8.9;  foramen  magnum  to  postpalatal  notch,  7.9;  fron to- 
palatal  depth  at  middle  of  molar  series,  6.3. 

General  remarks. — The  present  well-marked  form  replaces  Z.  hudsonius 
over  the  northern  and  more  elevated  portions  of  the  plains  west  of 
Minnesota  and  Iowa  to  the  base  of  the  Rocky  Mountains.  The  char- 
acters of  this  form  remain  remarkably  constant  throughout  its  known 
range.    While  no  good  intergrades  have  been  examined,  it  doubtless 


Digitized  by  VjOOQ  IC 


REVISION  OF  THE  JUMPING  MICE  OF  THE  GENUS  ZAPUS.        21 

does  intergrade  with  true  hudsonius  in  western  Minnesota.    The  dif- 
erence  between  summer  and  early  fall  pelage  is  very  great,  apparently 
greater  than  in  any  other  species. 
Specimens  examined. — Total  number,  35,  from  the  following  localities: 

Manitoba:  Carberry,2;  Portage  la  Prairie,  1;  Red  River  settlement,  4;  Sel- 
kirk Bettlement,  1. 

North  Dakota :  Devils  Lake,  1 ;  Fort  Siseeton,  1 ;  Fort  Wadswortb,  1 ;  Pem- 
bina, 2. 

Montana:  Little  Big  Horn  River,  1. 

South  Dakota:  Custer, 4. 

'Wyoming:  Bear  Lodge  Monn tains  (type  locality),  6;  Cheyenne,  1;  Devils 
Tower,  1 ;  Sherman,  1 ;  Sundance,  1 

Nebraska :  Columbus,  1. 

Colorado:  Loveland,5. 

BCiasouri :  Jackson  County,  1. 

ZAPUS  TENELLUS  Merriara.     Kamloops  Jumping  Mouse. 
ZapuB  ienellHB  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  p.  103,  April  26, 1897. 

Type  locality. — Kamloops,  Britisli  Columbia. 

Geographic  distribution. — Known  only  from  vicinity  of  type  locality. 

General  characters. — Size  rather  small;  ears  rather  large;  coloration 
dark. 

Color. — Early  fall  pelage:  Somewhat  similar  to  Zapus  hudsonius  in 
corresponding  pelage  but  much  darker;  sides  olive  yellowish,  heavily 
intermixed  with  black- tipped  hairs;  dorsal  area  somewhat  as  in  hud- 
soniuSjhvLt  not  well  defined,  contrasting  less  with  sides;  tail  sharply 
bicolor,  darker  above  and  at  tip  than  in  hudsonius;  nose,  ears,  and 
oater  sides  of  thigh  and  forearm  dusky,  much  darker  than  in  hudsonius; 
fore  and  hind  feet  soiled  whitish. 

Cranial  characters. — Skull  similar  to  that  of  Zapus  hudsonius,  but 
less  swollen  in  frontal  region;  border  of  ascending  portion  of  jugal 
straighter;  cranium  more  arched. 

Measurements. — Average  of  four  si^ecimens  from  type  locality:  Total 
length,  208;  tail  vertebrae,  128 ;  hind  foot,  30.5.  Skull:  Average  of  3 
skulls  from  type  locality :  Basilar  length,  10.5 ;  zygomatic  breadth,  10.0 ; 
mastoid  breadth,  0.0;  interorbital  constriction,  4.2;  incisor  to  post- 
palatal  notch,  7.0;  foramen  magnum  to  postpalatal  notch,  0.9;  fron to- 
palatal  depth  at  middle  of  molar  series,  5.7. 

General  remarks. — Zapus  tenellus  is  a  well-marked  form  requiring 
comparison  only  with  Z.  hudsonius  and  its  subspecies  alascensis.  In 
color  it  resembles  alascensis,  but  in  cranial  characters  it  departs  from 
hudsonius  in  another  direction.  There  is  a  possibility  that  it  may  be 
found  to  intergrade  with  one  of  them  to  the  northward,  but  until  such 
intergradation  is  proved,  it  seems  best  to  allow  it  full  specific  rank. 

Specimens  examined. — Total  number,  7,  from  the  following  localities: 

British  Coloxabia:  Dncks,  2;  Kamloops,  5. 
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ZAPUS  PRINCEPS  Allen.     Rocky  Mountain  Jumping  Mouse. 

(PI.  I,  figs.  6,  6a.) 

Zapus  princeps  J.  A.  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  V,  p.  71,  April  28,  1893. 

Type  locality. — Florida,  La  Plata  County,  Colo. 

Geographic  distribution. — Rocky  Mountain  region  from  northern  New 
Mexico  northward  to  Henry  House,  Alberta. 

General  characters. — Size  large;  skull  broad  and  heavy,  much  as  in 
Z.  hudsonius,  but  much  larger. 

Color. — Summer  pelage:  "Above  with  the  middle  of  the  dorsal  region 
liale  yellowish  brown,  profusely  mix*  d  with  blackish,  so  that  sometimes 
the  blackish  color,  sometimes  the  pale  yellowish  brown,  predominates; 
sides  of  the  body,  forming  a  band  on  either  side  about  equal  to  the 
dark  dorsal  area,  yellowish  brown,  slightly  mixed  with  blackish,  except 
over  a  narrow  lateral  line,  adjoining  the  white  of  lower  parts,  which  is 
a  clear,  strong  yellowish  brown ;  lower  parts  white  to  the  base  of  the 
hairs,  varying  in  some  specimens  to  strong  ochraceous;  tail  indistinctly 
bicolor — grayish  white  below  and  pale  brown  above,  and  very  thinly 
haired;  hind  feet  grayish  white  above  like  the  lower  surface  of  the 
tail ;  ears  narrowly  edged  with  yellowish  white."  *  In  fall  pelaxje  adults 
have  the  dorsal  area  with  more  black  and  sides  more  yellowish  than  in 
summer;  under  parts  pure  white;  immature  in  same  pelage  similar, 
but  with  dorsal  area  more  suffused  with  yellowish ;  under  parts  some 
what  suffused  with  color  of  sides. 

Cranial  characters. — Skull  large  and  heavy,  with  rather  heavy  denti- 
tion. In  some  specimens  the  premolar  is  very  small,  occasionally  being 
fattened  against  the  adjacent  tooth  and  scarcely  functional.  Imma- 
ture skull  short  and  broad,  with  large  brain  case.  The  incisive  foramina 
in  this  and  closely  related  species  much  larger  than  in  those  more  nearly 
loliited  to  Z.  hudsonius. 

Measurements. — Average  of  7  specimens  from  Fort  Garland,  Colo.: 
Total  length,  245;  tail  vertebne,  147;  hind  foot,  32.  Average  of  4  from 
La  Barge  Creek,  Wyo. :  Total  length,  239;  tail  vertebrae,  150;  hind 
foot,  32.  Average  of  6  from  St.  Mary  Lake,  Mont. :  Total  length,  232; 
tail  vertebrae,  139;  hind  foot,  32.  Skull:  Average  of  2  adult  skulls 
from  Fort  Garland,  Colo. :  Basilar  length,  20.7 ;  zygomatic  breadth,  12.5 ; 
mastoid  breadth,  11;  interorbital  constriction,  4  5;  incisor  to  post- 
palatal  notch,  0.8;  foramen  magnum  to  postpalatal  notch,  8.8;  fronto- 
palatal  depth  at  middle  of  molar  series,  6.6.  One  from  Preuss  Moun- 
tains, Idaho:  Basilar  length,  20.5;  zygomatic  breadth,  13.2;  mastoid 
breadth,  11;  interorbital  constriction,  4.8;  incisor  to  postpalatal  notch, 
9.8;  foramen  magnum  to  postpalatal  notch,  8.8;  fron to  palatal  depth 
at  middle  of  molar  series,  0.5. 

General  remarks. — Zapus  princeps  is  one  of  the  largest  species  of 
the  genus  and  has  the  widest  range  of  any  except  Z.  hudsonius.  It 
is  mostly  confined  to  mountains,  though  northward  its  range  extends 


>From  original  description  in  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  V,  p.  71, 189.3. 
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over  the  plains  of  Assiaiboia  and  Saskatchewan,  where  it  grades  into 
the  form  here  described  as  subspecies  minor. 

Specimens  examined. — Total  number,  101,  fiom  the  following  localities: 

Alberta:  Crow  Nest  Pass  (Rocky  Mountains  near  forty-ninth  paranel),  1; 

Henry  House,  2;  15  miles  south  of  Henry  Ilouse^  3. 
British  Columbia:  Field,  3;  Glacier,  1. 
Montana:  Bear  Paw  Mountains,  6;   Big  Snowy  Mountains,  12;   Blackfoot 

Agency,  2;  Fort  Ellis,  1;  Paola,  1;  Pryor  Mountains,  1;  St.  Marys  Lake, 

13;  Summit,  5;  Upper  Stillwater  Lake,  2. 
Idaho:  Preuss  Mountains,  8;  Salmon  River  Mountains,  5. 
"Wyoming:  Clark  Fork,  1;  La  Barge  Creek,  11;  Yellowstone  Lake,  1. 
Colorado:  Cochetope  Pass,  1;  Florida  (type  locality),  5;  Fort  Garland,  10; 

Gold  Hill,  2;  Rocky  Mountains  (39°),  1. 
ITewMezioo:  Camp  Burgwyn,  2;  Santa  Fe,  1. 

ZAPUS  PRINCEPS  MINOR  subsp,  nov.     Saskatchewan  Jumping  Mouse. 

I)fpe  from  Wingard,  near  Carlton  House,  Saskatchewan,  No.  73673,  9  ^d.»  U.  S.  Nat. 
Mnsenm,  Biological  Survey  Coll.  Collected  July  23,  1895,  by  J.  Alden  Loriug.. 
Original  No.  3123. 

Geographic  distribution, — Plains  of  Saskatchewan;  limits  of  range 
unknown. 

General  characters, — Similar  to  Zapus  princepSj  but  smaller  and  differ- 
ing in  color  and  cranial  characters. 

Color, — Smmner pelage:  Similar  to  Z.prineeps,  bat  dorsal  area  darker; 
lower  parts  suffused  with  salmon.  Fall  pelage  with  dorsal  area  thickly- 
flecked  with  yellowish  and  sides  yellowish  olive;  lower  parts  much  as 
in  summer. 

Cranial  characters, — Skulls  of  the  present  form  from  Osier  and  Win- 
gard, Saskatchewan,  compared  with  those  of  Z.  princeps  from  Colorado, 
differ  as  follows:  Smaller;  rostrum  shorter  and  more  deflected;  nasals 
much  narrower  anteriorly ;  brain  case  relatively  higher;  interpterygoid 
fossa  shallower. 

Measurements, — Average  of  10  specimens  from  Osier,  Saskatchewan: 
Total  length,  219;  tail  vertebrae,  131;  hind  foot,  29.9.  Average  of  2 
from  type  locality:  Total  length,  220;  tail  vertebnc,  131.5;  hind  foot, 
28.  Skull:  Average  of  3  skulls  from  Osier,  Saskatchewan:  Basilar 
length,  18.7;  zygomatic  breadth,  12.2;  mastoid  breadth,  10,7;  interor- 
bital  constriction,  4.4;  incisor  to  postpalatal  notch,  9;  foramen  mag- 
num to  postpalatiil  notch,  8.3;  fronto- palatal  depth  at  middle  of  molar 
series,  6.7. 

General  remarks, — Z,  minor  is  a  well-marked  subspecies  requiring 
comparison  only  with  Z.  princeps.  It  is  evidently  the  northern  plains 
representative  of  that  species,  probably  intergrading  with  it  in  Assini- 
boia  and  eastern  Alberta  near  the  United  States  boundary  and  along 
the  eastern  base  of  the  Canadian  Kockies.  Lack  of  specimens  from 
this  region  makes  it  impossible  to  conclusively  settle  this  point. 

Specimens  examined, — Total  number,  21,  froln  the  following  localities: 

Saskatchewan:  Osier,  15;  Wingard  (type  locality),  3. 
Amrinibola:  Indian  Head,  3. 
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ZAPUS  PRINCEPS  OREGONUS  siibsp.nov.     Blue  Mountaius  Jumping  Moose. 

Type  from  Elgin,  Blue  Mountains,  Oregon,  No.  78156,  S  ad.,  U,  S.  Nat.  Museum, 
Biological  Survey  Coll.  Collected  May  29, 1896,  by  Edward  A.  Preble.  Original 
No.  959. 

Geographic  distribution. — Blue  Moantains  of  Oregon. 

General  characters. — Similar  to  Zap^is  princepsj  but  differing  in  color 
and  in  cranial  characters. 

Color. — Early  summer  pelage :  Very  similar  to  Z.princepsj  but  slightly 
lighter  on  sides,  especially  anteriorly;  dorsal  area  and  head  more  finely 
:flecked  with  color  of  sides,  the  head  especially  presenting  a  grayish 
appearance ;  beneath  pure  white ;  whitish  edging  of  ears  very  indistinct. 

Cranial  characters. — Compared  with  Z.  princeps  from  Colorado,  the 
skull  of  the  present  form  differs  as  follows:  Brain  case  more  rounded, 
especially  shorter  and  more  rounded  behind;  zygomata  shorter;  inci- 
sive foramina  larger  and  very  much  broader  behind;  audital  bullte 
slightly  smaller. 

'  Measurements, — Type:  Total  length,  250;  tail  vertebrae,  154;  hind 
foot,  33.  Average  of  3  adults  from  Strawberry  Butte,  Oregon:  Total 
length,  243;  tail  vertebrie,  146;  hind  foot,  32.  Skull:  Average  of  3 
adult  skulls  from  type  locality :  Basilar  length,  20.1 ;  zygomatic  breadth, 
12.9;  mastoid  breadth,  11 ;  interorbital  constriction,  4.4 ;  incisor  to  post- 
palatal  notch,  0.7;  foramen  magnum  to  postpalatal  notch,  8.5;  fronto- 
palatal  depth  at  middle  of  molar  series,  6.5. 

General  remarks. — The  present  form  seems  to  replace  Z.  princeps 
throughout  the  Blue  Mountains  region  of  northeastern  Oregon.  Speci- 
mens from  this  region  agree  very  constantly  with  each  other  and  differ 
from  typical  Z.  princeps  as  above  indicated.  It  is  much  larger  than  and 
not  at  all  closely  related  to  Z.  montanus,  its  relative  on  the  west.  A 
specimen  from  Mountain  City,  Nev.,  in  the  Brunneau  Mountains,  though 
dififering  in  many  details,  is  doubtfully  referred  to  this  form.  Exter- 
nally it  diff'ers  considerably  from  Z.  oregonus  and  agrees  with  Z.  neva- 
densiSj  from  the  Ruby  Mountains,  Nev.,  though  the  skull  sbows  that  it 
is  not  closely  related  to  that  form.  The  skull  of  the  Mountain  City 
specimen  also  differ^  somewhat  from  that  of  typical  Z,  oregonus^  and  addi- 
tional material  will  doubtless  show  it  to  represent  a  form  wbich  merits 
separation. 

Specimens  examined. — Total  number,  9,  from  the  following  localities: 

Oregon:  Elgin,  3;  Harney  (10  miles  north),  2;  Strawberry  Butte,  3. 
Nevada :  Mountain  City  (not  typical),  1. 

ZAPUS  MAJOR  8p.  nov.     Warner  Mountain  Jumping  Mouse. 

J'l/pe  from  Warner  Moantains,  Oregon,  No.  79983,  9  ad.,  U.  S.  Nat.  Museum,  Biolog- 
ical Survey  Coll.  Collected  August  4,  1896,  by  C.  Hart  Merriam  and  Vemon 
Bailey.     Original  No.  5720. 

Geographic  distribution. — Known  only  from  the  type  locality. 
General  characters. — Similar  externally  to  Zapus  princeps,  but  larger; 
skull  closely  resembling  that  of  Z.  trinoiatus. 
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Color. — Type  in  summer  pelage:  Sides  ocbraceons-baff^  moderately 
lined  with  black-tipped  hairs;  back  sligbtly  darker,  thickly  flecked 
with  black;  tail  uot  sharply  bicolored;  beneath,  dull  white;  feet  soiled 
white. 

Cranial  ekaraciers. — Skull  massive;  brain  case  high  and  broad; 
zygomata  rather  short;  x>alate  broad  and  long;  interpterygoid  fossa 
broad  and  shallow,  with  bordering  edge  of  palate  much  excavated. 
Maxillary  portion  of  zygomata  heavy  and  nearly  perpendicular  to  main 
axis  of  skull;  incisive  foramina  large  and  elliptical.  The  sknll  of  Z. 
major  differs  from  those  of  Z.  trinotatus  taken  near  type  locality  and  from 
northern  Washington,  as  follows:  Bostrum  larger  and  nasals  broader; 
brain  case  higher;  ascending  portion  of  jngal  steeper. 

Measurements. — ^Type:  Total  length,  255;  tail  vertebrje,  155;  hind 
foot,  35.  Sicull  (type):  Basilar  length,  20.4;  zygomatic  breadth,  13; 
mastoid  breadth,  11.2;  interorbital  constriction,  4.7;  incisor  to  post- 
palatal  notch,  10;  foramen  magnum  to  postpalatal  notch,  8.6;  fronto- 
palatal  depth  at  middle  of  molar  series,  C.5. 

General  remarks. — The  present  form  is  based  on  a  single  adult  speci- 
men from  the  Warner  Mountains,  in  southern  Oregon.  The  skull  bears 
some  resemblance,  especially  in  the  form  of  the  brain  case,  to  those  ot 
Z.  trinotatus  and  its  subspecies  allenL  It  is  apparently  shut  off  by 
natural  barriers  from  all  of  the  forms  surrounding  it,  with  the  possible 
exception  of  Z.  montanusy  and  has  no  close  affinities  with  them.  From 
Z.  montanus  it  differs  to  such  an  extent  that  intergradation  is  out  of  the 
question. 

Specimens  examined. — The  type. 

ZAPUS  NE VADEN8IS  sp.  nov.    Nevada  Jumping  Mouse. 

Tjfpe  from  Raby  Mountains,  Nevadii,  No. 94185,  9 ad.,  U.S. Nat.  Museum,  Biological 
Survey  Coll.    Collected  Juue21. 1898,  by  Vernon  Bailey.    OrigiualNo.  6581. 

Geographic  distribution, — Known  only  from  type  locality. 

General  characters. — Size  rather  large;  color  light;  molar  series  long 
and  rather  narrow. 

Color. — Dorsal  area  about  as  in  Z.  princeps,  pale  yellowish-brown, 
profasely  mixed  with  black-tipped  hairs;  sides  light  ochraceous-bufif, 
becoming  almost  white  on  cheeks,  moderately  lined  with  black-tipi>ed 
hairs,  the  basal  portion  of  fur  cinereous,  noticeably  lighter  in  color  than 
in  Z.  princeps^  with  a  few  white  hairs  intermixed;  beneath,  pure  white. 

Cranial  characters. — The  skull  of  the  type  and  only  known  specimen 
is  large,  but  rather  lightly  built.  Compared  with  skulls  of  Z.  princeps 
from  Colorado  it  is  smaller  and  flatter;  brain  case  shorter  and  more 
roanded;  incisive  foramina  small  and  elliptical;  bullae  smaller;  molars 
rather  narrow,  but  molar  series  long;  zygomata  short  and  not  broadly 
spreading.  Compared  with  skulls  of  Z.  trinotatus  alleni  from  the  Sierra 
J^evada,  Calif.,  it  diff'ers  as  follows:  Smaller,  but  with  molar  series 
longer;  incisive  foramina  smaller  and  narrower  posteriorly ;  zygomata 
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shorter  and  less  spreading;  brain  case  flatter;  rostrum  shorter.  Com- 
pared with  the  skull  of  the  specimen  from  Mountain  City,  Nev.,  doubt- 
fully referred  to  Z.  oregomis^  the  type  differs  as  follows :  Slightly  smaller 
and  younger;  zygomata  shorter  and  zygomatic  breadth  slightly  less; 
shape  of  brain  case  not  striitingly  different;  molar  series  decidedly 
longer;  incisive  foramina  very  much  smaller  and  narrower  i)osteriorIy ; 
postpalatal  notch  indenting  palate  farther,  nearly  to  middle  of  posterior 
molars;  bullae  slightly  smaller.  Mandible  slighter,  but  lower  molar 
series  longer. 

Measurements. — Type:  Total  length,  242;  tail  vertebrae,  160;  hind 
foot,  33.  Skull  (type):  Basilar  length,  19.4;  zygomatic  breadth,  12; 
mastoid  breadth,  11 ;  iuterorbital  constriction,  4.6 ;  incisor  to  postpalatal 
notch,  9.5;  foramen  magnum  to  postpalatal  notch,  8;  fron to-palatal 
depth  at  middle  of  molar  series,  6. 

General  remarks. — ^The  present  form  is  based  on  a  single  adult  speci- 
men  collected  in  the  Ruby  Mountains  in  east-central  Nevada.  It  does 
not  seem  to  be  closely  related  to  any  of  the  forms  whose  ranges  partially 
surround  its  habitat.  While  it  is  probably  most  nearly  related  to  Z. 
princeps,  it  seems  to  differ  enough  to  warrant  specific  separation. 

Specimens  examined. — The  type. 

ZAPUS  TRINOTATUS  Rboads.    Northwest  Jumping  Moose. 

(PI.  I,  figs.  5, 5a.) 

Zapus  irinotatus  Rhoads,  Proc.  Acad.  Nut.  Sol.  Phila.,  1894,  p.  421,  Jan.  15, 1895. 

Zapus  imperaior  Elliot,  Field  Columbian  Mus.,  Pub.  30,  Zool.  Ser.,  I,  No.  11,  p.  228, 

Feb.  1,  1899;  ibid,  No.  13,  pp.  260-261,  1  fig.  in  text,  March,  1899.     (Type  from 

Sieg's  ranch,  Elwah  River,  Clallam  County,  Wash.) 

Type  locality. — Lnlu  Island,  raouth  of  Fraser  River,  British  Columbia. 

Oeofjraphic  distribution. — Coast  region  of  southern  British  Columbia, 
Washington  (including  Cascades),  Oregon  (west  of  western  base  of 
Cascades),  and  northern  California,  south  to  Humboldt  Bay. 

General  characters. — Size  largo;  color  bright;  skull  large  and  broad. 

Color. — Summer  pelage:  Sides  dark  ochraceousbuff,  rather  heavily 
lined  with  black-tipped  hairs;  dorsal  area  very  distinct,  moderately 
flecked  with  color  of  sides;  beneath  white,  frequently  suffused  or 
blotched  with  fulvous,  especially  in  young;  outer  surface  of  forearm 
and  legs  dusky;  tail  quite  strongly  bicolored,  in  dried  skins  dusky 
brown  above  and  yellowish-white  below.  In  early  fall  pelage  the  sides 
are  dull  yellowish  instead  of  ochraceous;  dorsal  area  duller  than  in 
summer,  much  more  thickly  flecked  with  yellowish  hairs.  In  immature 
individuals  the  dorsal  area  is  especially  indistinct. 

Cranial  characters. — Skull  large  and  rather  heavily  built,  about  the 
size  of  that  of  Z.  princeps.  Brain  case  broader  and  more  globular; 
zygomatic  breadth  greater;  palate  shorter;  molars  more  lightly  built 
than  in  that  species. 
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Measurements. — Average  of  4  adnlts  from  Neah  Bay,  Wash. :  Total 
length,  248;  tail  vertebrae,  153;  bind  foot,  33.5.  Four  specimeus  from 
Lake  Washington,  Wash.,  average:  Total  length,  240 j  tail  vertebrae, 
147,5;  hind  foot,  34.2,  Ten  specimens  from  Lake  Cusbman,  Wash., 
average:  Total  length,  239.5;  tail  vertebrae,  144.6;  hind  foot,  32.5. 
Skull:  Six  adult  skulls  fr5m  five  localities  in  Washington,  average: 
Basilar  length,  20.2;  zygomatic  breadth,  13;  mastoid  breadth,  10.9; 
interorbital  constriction,  4.3;  incisor  to  postpalatal  notch,  9.6;  foramen 
magnam  to  postpalatal  notch,  8.8;  frontopalatal  depth  at  middle  of 
molar  series,  6.7. 

General  remarks. — Zapus  trinoiatus  is  one  of  the  lai'gest,  and  in  early 
summer  pelage  one  of  the  most  showy  species  in  the  genus.  In  the 
absence  of  specimens  from  the  exact  type  locality,  specimens  from  Port 
Moody,  British  Columbia,  a  few  miles  distant  on  the  mainland,  are 
assumed  to  be  typical.^  The  species  is  remarkably  constant  in  char- 
acters throughout  its  range,  examples  from  near  the  type  locality  Aot 
differing  much  from  specimens  from  Yaquina  Bay,  Oregon.  In  the 
Sierra  Nevada  of  California  this  species  is  replaced  by  the  closely 
related  subspecies  alleni.  In  a  recent  paper  entitled  'Preliminary 
descriptions  of  !New  Kodents  from  the  Olympic  Mountains,'  Mr.  D,  G. 
Elliot  has  described  the  Zapus  from  that  region  under  the  name  Zaptis 
imperatar^  but  in  making  his  comparisons  he  ignores  Z.  trinoiatus,  con- 
trasting imperator  only  with  Z.  princeps.  Through  the  courtesy  of  the 
author  I  have  been  able  to  examine  the  type  and  a  topotype  of  imper- 
ator. They  do  not  differ  sufficiently  from  Z.  trinoiatus,  from  the  con- 
tiguous coast  region  and  from  the  type  locality,  to  admit  of  even  sub- 
specific  separation. 

Specimens  examined. — Total  number,  99,  from  the  following  localities: 

Brltiflh  Columbia:  Lulu  Island  (type  locality),  2;  Moaut  Baker  Range,  4; 

Moant  Lehman,  1 ;  Port  Moody,  3 ;  Sumas,  3. 
Ccdifomia:  Crescent  City,  1;  Mad  River  (Carson's  Carap),  1. 
Oregon:  Astoria,!;  BeavertoD,  3;  Elk  Head,  1;  Glendale,  1;  Lincoln  County, 

1;  Marshfield,  I;  Salem,  1;  Yaquina  Bay,  9. 
'Washington:  Cascade  River  (head), 2;  Easton,  3j  Granville,  1;  Fort  Steila- 

coom,  1;   Kichelos  Lake,  1;   Lake  Cnshman,  15;    Lake  Washington,  4; 

Lapnsh,  2;  Mount  Rainier,  12;  Mount  ^t.  Helens,  3;  Neah  Bay,  5;  Nis- 

qually  River,  4;  Olympic  Mountains  (head  Elwah  River),  2^;  Olympic 

Mountains  (hea<l  Soleduc  River),  2;  Pacific  County,  5;  Puget  Sound,  3; 

'Washington/ 1. 

ZAPUS  TRINOTATUS  ALLENI  Elliot.     Allen's  Jumpin^^  Mouse. 

faput  alleni  Elliot,  Field  Columbian  Mus.,  Pub.  27,  Zool.  Ser.,  I,  No.  10,  pp.  212-213, 
March,  1898. 

Tifpe  locality. — Pyramid  Peak,  Lake  Tahoe,  California. 
Geographic  distribution. — Moaut  Shasta  and  southward  in  the  Sierra 
Nevada  to  Mammoth  and  North  Fork  of  Kern  River,  California. 


'  Since  the  above  was  written  the  type  and  a  topotypo  have  been  examined  and 
found  to  agree  with  the  specimens  from  Port  Moody. 
*Type  and  topotype  of  Zapua  imperator. 
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Oeneral  characters. — Similar  to  Z.  trinotatus;  differing  slightly  in 
external  and  cranial  characters. 

Color. — Early  summer  pelage:  Sides  rather  pale  ochraceous-buff^ 
only  moderately  lined  with  black- tipped  hairs;  dark  dorsal  area  well 
defined,  rather  lighter  than  in  Z.  trinotatus;  under  parts  pore  white; 
never  marked  with  fulvous,  except  that  rarely  young  specimens  are 
slightly  suffused  with  this  color  beneath;  tail  in  dried  skins  rather 
light  grayish-brown  above  and  yellowish- white  below;  tail  lighter 
toward  tip,  the  pencil  often  white.  Compared  with  Z.  trinotatus^  adults 
of  this  species  have  dorsal  area  less  flecked  with  color  of  sides  and  fewer 
black-tipped  hairs  on  sides.  Upper  surface  of  tail,  ears,  head,  and 
outer  surface  of  thighs  lighter  than  in  Z.  trinotatus.  Immature  indi- 
viduals in  late  summer  pelage  have  dorsal  area  very  indistinct  and 
much  mixed  with  ochraceous.  Fall  pelage:  An  adult  taken  at  Gassel, 
Calif.,  August  29  (very  fat  and  doubtless  about  to  hibernate),  is  in  a 
pelage  quite  similar  to  that  worn  in  early  summer,  but  the  sides  are 
lighter  ochraceous,  especially  anteriorly,  and  the  dorsal  area  is  moi*e 
thickly  flecked  with  color  of  sides.  Z.  alleni  apparently  does  not  assume 
the  dull  yellowish  fall  pelage  of  Z.  trinotatus. 

Cranial  characters. — Skulls  similar  to  those  of  Z.  trinotatus^  but 
smaller,  with  much  smaller  bullae.'  From  that  of  Z.  montanus  of  the 
Cascade  Range  the  skull  of  the  present  species  differs  so  much  as  not  to 
require  comparison. 

Measurements. — Eight  adults  from  Emerald  Bay,  Lake  Tahoe,  aver- 
age: Total  length,  234.6;  tail  vertebrae,  143.6;  hind  foot,  32.5.  Two 
adults  from  Mount  Shasta,  Calif.,  average:  Total  length,  249.5;  tail 
vertebrae,  152.5;  hind  foot,  32.5.  Skull:  Eight  skulls  from  Emerald 
Bay,  Lake  Tahoe,  average:  Basilar  length,  19.7;  zygomatic  breadth, 
12.6;  mastoid  breadth,  10.5;  iuterorbital  constriction,  4.5;  incisor  to 
postpalatal  notch,  9.3;  foramen  magnum  to  postpalatal  notch,  8.2; 
fron to- palatal  depth  at  middle  of  molar  series,  6.5. 

General  remarks. — Zapus  t.  alUni  is  a  fairly  well-marked  subspecies 
occupying  the  Sierra  Nevada  of  California,  from  Mount  Shasta  south 
to  the  region  about  the  heaijl  of  the  North  Fork  of  Kern  Kiver.  It  is 
a  very  beautiful  species  and  differs  from  all  others  of  this  subgenus  in 
often  having  the  pencil,  and  occasionally  more  of  the  tail,  white. 

Specimens  examined. — ^Total  number,  61,  from  the  following  localities: 

California:  Big  Trees,  1;  Cassel,  1;  East  Fork  Kaweah  River,  2;  Emerald 
Bay,  Lake  Tahoe,  19;  Kern  River  (North  Fork— *  Kern  Lakes'),!;  Lassen 
Peak,  14 ;  Mammoth,  1 ;  Mount  Shasta,  20;  Summit,  1 ;  Upper  Bear  Creek.  1. 

ZAPUS  MONTANUS  (Merriam).     Mountain  Jumping  Mouse. 

Zapu8  Irinotatus  montanus  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  p.  104,  April  26, 1897. 

Type  locality. — Crater  Lake,  Mount  Mazama,  Oregon. 
Geographic  distribution. — Cascade  Eange  in  Oregon. 
General  characters. — Smaller  and  duller  in  color  than  Z.  trinotatus; 
also  differing  in  cranial  characters. 


Digitized  by  VjOOQ  IC 


REVISION  OF  THE  JUMPING  MICE  OP  THE  GENUS  ZAPUS.        29 

Color. — Summer  pelage:  Sides  rather  dark,  ochraceous-buff,  heavily 
lined  with  black-tipped  hairs;  dorsal  areaqaite  sharply  defined,  griz- 
zled dasky  and  yellowish ;  outer  side  of  legs  dasky  to  heel ;  tail  sharply 
bicolor,  dark  gray  above  and  whitish  beneath ;  fore  and  hind  feet  soiled 
white ;  immature,  suffused  beneath  with  yellowish.  Fall  pelage :  Dorsal 
area  darker  than  in  summer,  thickly  flecked  with  light  yellowish,  pre- 
senting a  pepper-and-salt  appearance;  sides  yellowish-olive,  heavily 
lined  with  black-tipped  hairs. 

Cranial  characters, — Skull  smaller  than  those  of  Z,  trinotatus  and 
Z.princeps  oregonus  and  much  narrower  throughout;  incisive  foramina 
much  narrower  posteriorly;  bullae  smaller. 

Measurements. — Eight  specimens  from  type  locality  average:  Total 
length,  228;  tail  vertebrae,  135;  hind  foot,  31.  Skull:  Three  skulls 
from  type  locality  average:  Basilar  length,  19.5;  zygomatic  breadth, 
12.4;  mastoid  breadth,  10.1;  interorbital  constriction,  4.5;  incisor  to 
postpalatal  notch,  9;  foramen  magnum  to  postpalatal  notch,  8.3; 
fronto- palatal  depth  at  middle  of  molar  series,  6.4. 

General  remarks. — Zapus  montanus  is  a  very  well* marked  form  inhabit- 
ing the  entire  Cascade  Eange  in  Oregon.  It  is  apparently  totally  dis- 
tinct from  all  of  the  species  whose  ranges  surround  its  habitat.  The 
type  series  was  taken  in  August,  1896,  near  Grater  Lake  at  the  head 
of  a  tributary  of  Anna  Creek,  on  Mount  Mazama,  Oregon,  The  species 
was  quite  abundant  in  the  meadows  and  the  shrubbery  of  the  wet  hill- 
sides, and  nearly  a  dozen  were  taken  within  a  few  days.  Several  of 
their  summer  nests  were  found.  A  week  or  two  later  other  specimens 
were  taken  in  the  same  valley  a  few  miles  below.  These  had  begun  to 
assume  the  fall  pelage,  being  slightly  more  olivaceous. 

Two  specimens  taken  September  9,  at  Fort  Klamath,  at  the  base  of 
the  mountains,  had  assumed  the  complete  fall  pelage.  They  were 
excessively  fat,  and  were  doubtless  nearly  ready  to  hibernate. 

Specimens  examined. — Total  number,  16,  from  the  following  localities: 

Oregon:  Crater  Lake  (type  locality),  9;  Diamond  Lake,  1;  Fort  Klamath,  2; 
Moant  Mazama  (Anna  Creek),  2;  Moant  Hood,  2. 

ZAPUS  0RARIU8  sp.  nov.    Coast  Jumping  Mouse. 

(PI.  I,  figs  4,  4a). 

Type  from  Point  Reyes,  Calif.,  No.  250,  $  ad.,  collection  of  £.  A.  and  O.  Bangs.    Col- 
lected May  14,  1893,  by  Charles  A.  Allen.     Original  No.  618. 

Geographic  distribution. — Coast  of  California  from  Point  Keyes  north 
to  Mad  Biver,  Humboldt  County^  limits  of  range  unknown. 

General  characters, — Size,  medium;  dorsal  area  and  lower  parts 
strongly  Bufiused  with  color  of  sides.  Skull  rather  small  and  peculiar 
in  shape. 

Color. — Type  in  rather  worn  spring  pelage:  Sides  of  body  and  head 
rather  dark  ochraceous,  moderately  lined  with  black-tipped  hairs; 
dorsal  area  not  sharply  defined  and  strongly  suffused  with  color  of 
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sides.  White  of  lower  parts  so  strongly  suffused  with  ochraceous 
that  the  white  is  almost  qbsolete,  appearing  only  on  lower  parts  of 
forelegs  and  between  thighs;  hind  le^s  ochraceous  all  around ;  sides  of 
throat  deeper  ochraceous  than  remainder  of  lower  x)arts;  feet  yellowish 
white;  tail  yellowish-white  below  and  grayish  above.  A  specimen 
from  Point  Reyes,  in  the  collection  of  Dr.  C.  IJart  Merriam,  about  one- 
fourth  grown,  **  has  the  upper  parts  almost  uniform  deep  ochraceous 
yellow,  with  only  the  faintest  trace  of  the  dorsal  area." 

Cranial  characters. — Skull  rather  small;. rostrum  short  and  consider- 
ably deflected;  nasals  very  narrow  anteriorly;  greatest  zygomatic 
breadth  on  plane  of  middle  molars;  zygomata  rather  light,  the  maxil- 
lary portion  meeting  nearly  at  right  angles  to  main  axis  of  skull;  pro- 
cess on  lower  border  of  maxillary  arm  of  zygoma  very  pronounced  and 
nearer  antorbital  foramen  than  in  any  other  species.  Brain  case  high 
and  rather  globular  in  shape;  interorbital  constriction  narrow;  inter- 
pterygoid  fossa  narrow  and  shallow;  incisive  foramina  rather  small 
and  evenly  elliptical  in  shape;  audital  bullae  small  and  rather  near 
together;  upper  incisors  slender  and  more  projecting  than  usual;  man- 
dibular symphysis  short. 

Measurements. — The  type  measures:  Total  length,  220;  tail  vertebrae, 
127;  hind  foot  (dry),  30.  Skull  (type):  Basilar  length,  19;  zygomatic 
breadth,  12;  mastoid  breadth,  10.6;  interorbital  constriction,  4;  incisor 
to  postpalatal  notch,  8.5;  foramen  magnum  to  postpalatal  notch,  7.9; 
fronto-palatal  depth  at  middle  of  molar  series,  6.2. 

General  remarks. — Zaptis  orarius  appears  to  be  a  very  well-marked 
species  requiring  close  comparison  with  no  other  known  form.  The 
type  has  the  lower  parts  more  intensely  suffused  with  the  color  of  the 
sides  than  any  other  specimen  of  the  genus  that  I  have  seen.  A  speci- 
men from  Mad  River,  Humboldt  County,  resembles  the  type  very  closely, 
and  another  from  Eureka,  without  a  skull,  undoubtedly  belongs  to  this 
species.  The  latter  is  suffused  beneath  with  ochraceous,  though  to  a 
lesser  extent  than  the  type.  The  skull  of  the  type  bears  a  slight  resem- 
blance in  some  respects  to  that  of  Z.  pacificttSj  but  the  differences  are 
so  great  that  unless  the  type  specimen  is  abnormal  orarius  can  not  be 
considered  closely  related  to  pacificus.  Much  additional  material  is 
needed  to  clear  up  satisfactorily  the  relationships  of  these  and  other 
forms  from  this  region. 

Specimens  examined, — Total  number,  4,  from  the  fdllowing  localities: 

California:  Enreka,  1;  Mad  Kiver  (Carson's  Camp),  1;  Point  Reyes  (type 
locality),  2. 

ZAPUS  PACIFICUS  Merriam.     Pacific  Jumping  Mouse. 
Zapiis pacificus  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  p.  104,  April  26,  1837. 

Type  locality. — Prospect,  Bogue  River  Valley,  Oregon. 
Geographic  distribution. — Interior  valleys  of  southwestern  Oregon 
and  northwestern  California;  limits  of  range  unknown. 
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Color. — '*  Dorsal  area  not  sbarply  defined,  but  so  strongly  suffused  with 
yellowish  that  the  yellow  predominates  over  the  black;  sides  butty- 
yellow,  moderately  lined  with  blaek  hairs;  inner  side  of  legs  only 
slightly  darkened;  tail  sharply  bicolor;  grayish  above,  white  beneath; 
tore  and  hind  feet  soiled  white."  *  A  topotype,  younger  than  the  type 
from  which  the  above  description  was  taken,  "has  the  dorsal  area  even 
less  distinct,  the  eutire  upper  parts  being  ochraceous  yellow." 

Cranial  characters. — Compared  with  that  of  Z.  montanus  (its  nearest 
relative  geographically)  the  skull  of  Z.  pa^ficus  is  smaller;  the  rostrum 
and  nasals  shorter ;  audital  bullae  smaller ;  basi-occipital  broader  between 
bulhi^;  interpterygoid  fossa  shorter;  upper  molar  series  more  divaricat- 
ing posteriorly. 

Measurements. — The  type  measures :  Total  length,  225;  tail  vertebrae, 
141;  hind  foot,  31.  Skull:  Basilar  length,  17.5;  zygomatic  breadth, 
12;  mastoid  breadth,  10;  interorbital  constriction,  4.5;  incisor  to  x)ost- 
palatal  notch,  8.4;  foramen  magnum  to  postpalatal  notch,  7.2;  frouto- 
palatal  depth  at  middle  of  molar  series,  6. 

General  remarks. — Owing  to  the  small  number  of  specimens  available 
from  the  immediate  region,  it  is  impossible  to  discuss  satisfactorily  the 
true  relationship  of  Zapus  pacificns  to  the  surroundin  g  species.  The  type 
and  a  topotype  taken  at  the  same  time  are  in  a  peculiar  washed-out, 
almost  albinistic,  ]>elage,  and  may  possibly  be  abnormal,  especially  as 
the  locality  is  well  within  the  humid,  heavily  forested  area,  where  most 
of  the  animals  are  darker  in  color  than  their  congeners  to  the  eastward. 
The  species,  however,  has  fairly  well  marked  skull  characters  and  is 
undoubtedly  a  good  form.  An  immature  si>eciinen  from  Siskiyou,  Greg., 
taken  September  28,  doubtless  referable  to  this  form,  has  dorsal  area 
more  distinct;  sides  brighter  ochraceous  and  with  more  black  hairs; 
upper  surface  of  tail  darker  and  fur  of  upper  parts  darker  at  base  than 
8i»ecimens  from  the  type  locality.  Another,  from  Little  Shasta,  Calif., 
taken  September  20,  also  provisionally  referred  to  this  form,  resembles 
the  Siskiyou  specimen,  but  has  dorsal  area  finely  flecked  with  yellowisth 
instead  of  ochraceous. 

Specimens  examined. — Total  number,  4,  from  the  following  localities : 

Oregon:  Proepect,  Rogne  River  VaUey  (type  locality),  2;  Siskiyou,  1  (not 

typical). 
Caliibmla:  Little  Shasta,  1  (not  typical). 

ZAPUS  SALTATOR  Allen.     Stickeen  Jumping  Mouse. 
Zapu9  Baltator  Allen,  BuU.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  XII,  p.  3,  Mar.  4, 1899. 

T^pe  locality. — Telegraph  Creek,  Northwest  Territory,  Canada. 

Geographic  distribution. — Telegraph  Creek  south  to  mouth  of  Skeena 
River  and  Tschimshian  Peninsula;  limits  of  range  uukuown. 

General  characters. — Similar  in  early  fall  pelage  to  Z.  trinotatusj  but 
smaller  and  differing  in  cranial  characters. 


I  From  original  description. 
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Color. — Fall  pel-dge:  Sides  yellowish,  moderately  lined  with  black- 
tipped  hairs;  dorsal  area  well-defined,  rather  dark,  and  thickly  flecked 
with  yellowish ;  ears  like  back,  narrowly  edged  with  yellowish ;  beneath, 
pure  white;  tail  dusky  above  and  gray  beneath.  Compared  with  Z. 
trinotatus  in  corresponding  pelage,  the  back  is  slightly  darker,  the  tail 
darker  above,  and  gray,  instead  of  yellowish- white  beneath. 

Cranial  characters, — Compared  with  Z.  trinotatus^  the  skull  of  Z.  sal- 
tator  differs  as  follows:  Brain  case  narrower;  zygomatic  breadth  con- 
siderably less;  nasals  broader  posteriorly.  Compared  with  skulls  of 
Z.princeps  from  Field  and  Glacier,  British  Columbia,  and  Henry  House, 
Alberta,  the  skull  of  Z.  saltator  has  the  rostrum  longer;  palate  from 
incisive  foramina  to  postpalatal  notch  shorter;  and  molars,  especially 
last  upper,  smaller.  All  of  the  skulls  of  Z.  saltator  examined  agree 
very  well  among  themselves,  and  all  have  the  incisive  foramina  very 
large  and  broad  posteriorly.  The  zygomatic  expansion  is  small  and 
the  brain  case  high  and  narrow. 

Measurements. — An  adult  from  Port  Simpson,  British  Columbia, 
measures:  Total  length,  245;  tail  vertebrae,  145;  hind  foot,  32.  Average 
of  five  young  adults  from  same  locality:  Total  length,  234;  tail  verte- 
brae, 151;  hind  foot,  32.  Skull:  An  adult  skull  from  Port  Simpson, 
British  Columbia,  measures:  Basilar  length,  20;  zygomatic  breadth, 
11.8;  mastoid  breadth,  10.5;  interorbital  constriction,  4.5;  incisor  to 
postpalatal  notch,  9.4;  foramen  magnum  to  postpalatal  notch,  8;  fronto- 
palatal  depth  at  middle  of  molar  series,  G.4. 

General  remarks. — Zapus  saltator  is  a  well-marked  form,  differing  con- 
siderably from  its  relatives  to  the  southward.  With  Z,  hudsonius  alas- 
censisj  which  probably  meets  it  on  the  north,  it  reiiuires  no  comparison, 
the  immensely  larger  incisive  foramina  and  larger  molars  of  the  pres- 
ent species  distinguishing  the  two  forms  at  a  glance.  A  small  series 
of  Z.  saltator,  which  forms  the  basis  of  the  present  description,  was 
taken  by  the  writer  at  Port  Simpson,  British  Columbia,  in  August, 
1897.  Some  of  these  were  taken  in  a  grassy  thicket  near  the  edge 
of  the  forest,  a  few  feet  above  high-water  mark,  and  the  remainder  in 
a  garden  in  the  village.  Z.  saltator  may  be  found  to  intergrade  with 
either  Z.  trinotatus  or  Z.  princeps  (it  seems  nearer  the  latter),  but  until 
its  true  relationship  is  proved  it  seems  best  to  allow  it  full  specific  rank. 
The  tail  is  longer  and  the  hind  foot  shorter,  relatively,  than  in  Z.  trino- 
tatus. Through  the  kindness  of  Dr.  J.  A.  Allen,  J  have  been  enabled 
to  examine  the  type  of  Z.  saltator.  The  skull  of  the  type  being  imper- 
fect, the  cranial  characters  given  above  are  taken  from  Port  Simpson 
specimens. 

Specimens  examined. — Total  number,  8,  from  the  following  localities: 

Northwest  Territory:  Telegraph  Creek,  1  (the  type). 

British  Columbia:  Inverness  (mouth  of  Skeena  River),  1 ;  Port  Simpson,  6. 
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NAPuiEOZAPUS^  subgenus  novum. 

Type  Zapus  insignis  Miller,  from  Reatigouche  River,  New  Brnnswick. 

Subgeneric  characters.— Teeth:  L  }:J,  p.  ^,  m.  |;|=  16.  Skull  stouter 
than  in  other  subgenera;  interorbital  constriction 
greater;  frontal  region  more  swollen ;  middle  molars 
equaling  first  in  size.  Enamel  pattern  of  molars 
not  essentially  different  from  ZapuSj  but  sulcus  on 
inner  side  of  upper  molars  deeper  and  persisting 
longer  in  tbe  wearing  tooth  (fig.  2).  General  color  j.,^  g.-Moiar  teeth  of  za- 
pattern  as  usual  in  the  genus,  but  tail  tipped  with   pus  (Napceozapus)  tn«> 

,  ..  nis     (topotype),     from 

'*  "*'^*  Reetigonche  River,  N.  B. 

CNo.  2333,  coll.  E.  A.  and 
O.  Bangs)  X  6. 

KEY  TO  SPECIES  OF  THE   SUBGENUS  NAP^OZAPUS. 

Hind  foot  less  than  33  mm. ;  interorbital  constriction  usaally  more  than  4.5  mm. 
Larger  and  lighter  in  color;  hind  foot  usnally  more  than  30  mm. ;  skull  broader 

and  stouter insignis.. 

Smaller  and  darker ;  hind  foot  about  30  mm.  or  less ;  skull  rather  slender. 

roaiieft«i>» 

riind  foot  about  33  mm. ;  interorbital  constriction  narrow,  usually  less  than  4.5  mm. ; 

size  large abieiorum. 

ZAPUS  (NAP^OZAPUS)  INSIGNIS  Miller.    Woodland  Jumping  Mouse. 

(PI.  I,  figs  1,  la.) 

1856.  Meriones  1abradariu$  Dawson,  Edinburgh  New  Philos.. Journ.,  new  ser.,  Ill,  p.  2. 
1S57.  Jaeulus  hudsonius  Baird,  Mamm.  N.  Am.,  p.  430  (in  part — specimen  from  Nova 

Scotia). 
1877.  Zapus  hudsonius  Coues,  Hon.  N.  Am.  Rodentia,  p.  467  (in  part). 
1891.  Zapus  insignis  Miller,  Am.  Naturalist,  XXV,  p.  472,  August,  1891. 

Type  locality. — Bestigouche  River,  New  Brunswick. 

Geographic  distribution. — Canadian  Zone  in  eastern  Canada  and  south 
to  western  Maryland. 

Oeneral  characters. — Size  ratber  large,  larger  than  Zapus  hudsonius^ 
with  longer  ears  and  paler,  more  fulvous  coloration.  Tail  tipped  with 
white. 

Color. — '* Adult  male  No.  +ff4?  collection  of  G.  S.  Miller,  jr.,  Peterboro, 
N.  Y.,  August  22, 1892;  length,  250;  tail  vertebrae,  154;  hind  foot,  31.6; 
ear  from  notch,  18.6,  Tip  of  tail  for  23  mm.,  dorsum  of  manus  and  pes, 
and  entire  ventral  surface  pure  white  to  base  of  hairs.  Sides  buff-yellow, 
tinged  with  clay  color,  except  on  cheeks,  fore  neck,  and  a  narrow  line 
bordering  white  of  belly,  where  the  yellow  is  noticeably  purer;  the  fur 
plumbeous-gray  at  base  and  a  trifle  sprinkled  with  black,  bristly  hairs. 
These  black  hairs  predominate  on  the  back,  where  they  form  a  sharply 


'  yap€fozapms :  randio^,  beloDging  to  a  wooded  vale  or  dell ;  -|-  Zapus.    This  name 
was  suggested  to  roe  by  Mr.  Gerrit  S.  Miller,  jr. 
22096— No.  15 3 
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defined  dorsal  stripe  slightly  mixed  with  the  color  of  the  sides,  broad- 
est just  back  of  the  shoulders,  tapering  gradually  to  base  of  tail,  and 
becoming  indistinct  on  the  head  after  passing  between  the  ears.  Ears 
externally  concolor  with  back,  internally  buff-yellow;  muzzle  grayish- 
brown;  whiskers  mixed  brownish  and  whitish,  the  longest  hairs  reach- 
ing beyond  shoulders;  tail  thinly  haired,  so  that  the  annulation  shows 
distinctly,  sharply  bicolor,  dark  brown,  except  ventrally  and  at  tip."* 
There  is  very  little  seasonal  variation  in  this  species,  and  the  white  of 
lower  parts  is  never  suffused  with  the  color  of  sides. 

Cranial  characters. — Skull  rather  broad  and  stout;  frontal  region 
much  swollen;  brain  case  broad  and  rather  fiat;  interorbital  constric- 
tion broad  as  compared  with  that  of  all  other  species  of  the  genus. 

Measurements. — Nine  specimens  from  Nova  Scotia  average:  Total 
length,  238;  tail  vertebrae,  146.7;  hind  foot,  31.1.  Sixteen  from  Peter- 
boro,  N,  Y.,  average:  Total  length,  236;  tail  vertebrae,  147;  hind  foot, 
30.25.  One  from  Pocono  Mountain,  Pennsylvania:  Total  length,  224; 
tail  vertebrae,  140;  hind  foot,  31.  Two  from  Lake  Hopatcong,  New 
Jersey,  average:  Total  length,  231;  tail  vertebrae,  140;  hind  foot,  31.5. 
Skull:  Two  skulls  from  type  locality  average:  Basilar  length,  18.7; 
zygomatic  breadth,  12,3;  mastoid  breadth,  10.2;  interorbital  constric- 
tion, 4.9;  incisor  to  postpalatal  notch,  8.8;  foramen  magnum  to  post- 
palatal  notch,  7.8;  fronto-palatal  depth  at  middle  of  molar  series,  6. 
Four  skulls  from  New  York  average:  Basilar  length,  19.6;  zygomatic 
breadth,  12.9;  mastoid  breadth,  10.8;  interorbital  constriction,  5;  incisor 
to  postpalatal  notch,  9;  foramen  magnum  to  postpalatal  notch,  8.6; 
fronto-palatal  depth  at  middle  of  molar  series,  6,1. 

General  remarks, — Apparently  the  first  published  record  which  refers 
unmistakably  to  this  species  is  that  of  Prof.  J.  W.  Dawson,  who,  in 
1856,  in  the  Edinburgh  New  Philosophical  Journal,  called  attention  to 
the  fact  that  two  distinct  species  of  Jumping  Mice  inhabited  Nova 
Scotia.  The  present  species  he  wrongly  referred  to  Meriones  labradorius 
(=  Zapus  hudsonius),  and  described  true  Z.  hudsonius  as  a  new  species, 
calling  it,  provisionally,  Meriones  acadicus.  In  the  National  Museum 
are  two  specimens  of  Zapus  deposited  by  Dawson ;  though  mounted,  they 
are  in  good  condition  for  examination  and  are  plainly  referable  respec- 
tively to  Z.  insignis  and  Z.  hudsonius.  Both  Baird  and  Coues  examined 
them,  or  at  least  similar  specimens  received  from  Dawson,  but  did  not 
consider  the  two  animals  specifically  distinct.  Zapus  hudsonius  also 
occurs  throughout  the  range  of  the  present  species,  but  the  two  prefer 
different  situations — Z.  hudsonius^  shrubby  fields  and  meadows,  and  Z. 
insignis^  deep  woods  near  streams. 

This  species  presents  remarkably  little  variation  throughout  its  range. 
Specimens  from  central  Pennsylvania,  in  the  collection  of  Mr.  S.  N. 
Ehoads,  are  practically  indistinguishable  from  examples  taken  near 
the  type  locality.    Three  specimens  from  Lake  Hopatcong,  N.  J.,  have 

»  G.  S.  MiUer,  jr.,  Proc.  Biol.  Soc.  Wash.,  VUI,  p.  2, 1893. 
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slightly  smaller  skulls  than  nsaal,  bat  are  otherwise  perfectly  typical. 
I  have  also  examined  two  specimens  from  western  Pennsylvania,  col- 
lected by  Mr.  W.  E.  Clyde  Todd,  and  have  myself  collected  a  speci- 
men in  tbe  mountains  at  Finzel,  in  Garrett  County,  Md.  None  of 
these  show  any  approach  to  Z.  itmgnis^roanensis  from  Boan  Mountain, 
North  Carolina.  Mr.  S.  N.  Ehoads  writes  me  that  he  has  also  taken 
the  species  at  Summit,  Cambria  County,  Pa. 

Specimens  examined. — Total  number,  107,  from  the  following  localities : 

Kew  Bnmswick:  Restigoucbo  River  (type  locality),  3. 

Kova  Scotia:  Halifax,  3;  James  River,  4. 

Ontario:  North  Bay,  6. 

Kew^  Hampshire:  ADtrim,  1;  Cbocoraa,  8;  Dablin,  3;  Fabyaus,  1;  Franco- 

nia,  4;  Profile  Lake,  10. 
Vermont:  Mount  Mansfield, 4. 
Massachusetts:  Moant  Grey  lock,  1. 
Kew  York:  Cascadeville,  4;  Catskills,  4;  Elizabetbtown,  10;  Glenville,  I; 

Lake  George,  1 ;  Peterboro,  30. 
ITew  Jersey:  Lake  HopatcoDg,  3. 
Pennsylvania:  Cherry  Spring,  Potter  County,  1;  Eaglesmere,  2;  Kingston, 

Westmoreland  Connty,  1;  Mount  Pocono,  1. 
Maryland:  Finzel,  Garrett  County  (6  miles  north  of  Frostburg),  1. 

ZAPUS   (NAP^OZAPITS)   INSIGNIS   ROANENSIS   subsp.  nov.     Roan   Mountain 

Jumping  Mouse. 

Ttfpe  from  Magnetic  City,  foot  of  Roan  Mountain,  North  Carolina,  No.  66283,  ^  ad., 
U.  S.  Nat.  Museum,  Biological  Survey  Coll.  Collected  May  22,  18JH,  by  A.  G. 
Wether  by. 

Geographic  distribution. — Known  only  from  lloau  Mountain,  North 
Carolina. 

General  characters. — Smaller  and  darker  than  typical  Z.  insignis,  with 
smaller,  narrower  skull. 

Color. — Sides  bright  tawny  ochraceous;  entire  upper  parts,  including 
ears,  considerably  darker  than  in  typical  Z.  insignis.  Beneath,  pure 
white;  amount  of  white  on  tail  averaging  less  than  in  Z.  insignis. 

Cranial  characters. — Skull  similar  to  that  of  Z.  insignis,  but  smaller 
and  more  slender  throughout;  mandible  much  more  slender,  especially 
in  region  of  molars;  interorbital  constriction  very  shghtly  less;  frontal 
region  much  less  swollen;  brain  case  narrower;  fronto  palatal  depth 
about  the  same. 

Measurements. — Sixteen  specimens  from  Roan  Mountain  average: 
Total  length,  220;  tail  vertebne,  131 ;  hind  foot  (dry),  20.5.  Skull:  Six 
adult  skulls  from  Koan  Mountain  average:  Basilar  length,  18.8;  zygo- 
matic breadth,  11.7;  mastoid  breadth,  10.1;  interorbital  constriction, 
4.7;  incisor  to  postpalatal  notch,  8.8;  foramen  magnum  to  postpalatal 
notch,  8;  fronto  palatal  depth  at  middle  of  molar  series,  6.2. 

General  remarks. — The  collection  of  the  Biological  Survey  contains 
24  specimens  of  this  form,  collected  from  May  to  September.  As  in 
typical  Z.  insignis.  there  is  very  little  seasonal  variation.  A  young 
individual,  about  one-third  grown,  collected  at  the  tyi)e  locality  Sep- 
tember 11, 1892,  by  Dr.  C.  Hart  Merriam,  resembles  adults  in  color, 
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except  that  the  dorsal  area  is  very  indistinct  and  the  nose  is  white. 
Several  of  the  type  series,  including  this  young  one,  have  the  white 
on  the  tip  of  tail  reduced  to  the  merest  trace.  While  the  material 
examined  from  Maryland  and  Pennsylvania  shows  no  indication  of 
iutergradation  existing  between  typical  Z,  insignis  and  the  present 
form,  I  have  thought  best  to  give  it  a  trinomial  name  in  the  belief 
that  iutergradation  does  exist. 

Specimens  examined. — Total  number,  24,  all  from  Eoan  Mountain, 
Xorth  Carolina. 

ZAPUS  (NAP^OZAPUS)  INSIGNIS  ABIETORUM  subap.uov. 
Northern  Woodland  Jumping  Mouse. 

Type  from  Peninsula  Harbor,  north  shore  of  Lake  Superior,  Ontario,  No.  4268,  9  ad., 
collection  of  Gerrit  S.  Miller,  jr.    Collected  Sept.  27, 1896,  by  Gerrit  S.  Miller,  jr. 

Geographic  distribution. — Probably  throughout  Hudsonian  zone  in 
eastern  Canada;  limits  of  range  unknown. 

General  characters. — Larger  than  typical  Z.  insignis^  with  shorter 
ears  and  peculiar  skull. 

Color. — Apparently  not  distinguishable  from  Z.  insignis. 

Cranial  characters. — Compared  with  typical  Z.  insignis  the  skull  of 
the  type  has  molar  series  longer  and  heavier;  interorbital  constriction 
narrower  than  in  any  specimen  of  insignis  examined;  ventral  border  of 
pterygoids  nearly  on  plane  of  palate;  maxillary  process  of  zygomata 
shorter  and  zygomata  much  less  curved  than  in  typical  insignis; 
mandible  much  heavier. 

Measurements. — Type:  Total  length,  255;  tail  vertebrae,  160;  hind 
foot,  33;  ear  from  meatus,  16.6.  An  adult  male  from  Godbout,  Quebec, 
measures:  Total  length,  250;  tail  vertebrte,  160;  hind  foot,  32.5.  Skull 
(type):  Basilar  length,  19.4;  zygomatic  breadth,  12.2;  mastoid  breadth, 
10.5;  interorbital  constriction,  4.3;  incisor  to  postpalatal  notch,  9.6; 
foramen  magnum  to  x)ostpalatal  notch,  8.4;  fronto-palatal  depth  at 
middle  of  molar  series,  6. 

General  remarks. — This  form  is  based  mainly  on  a  single  specimen, 
collected  at  Peninsula  Barbor,  Ontario,  on  the  north  shore  of  Lake 
Superior,  in  the  Hudsonian  zone,  by  Gerrit  8.  Miller,  jr.  Mr.  Miller 
recorded  this  specimen  ^  and  described  its  peculiarities  in  some  detail. 
A  specimen  in  the  Bangs  collection,  from  Lake  Edward,  Quebec,  and 
two  from  Godbout,  Quebec,  in  Dr.  Merriam's  collection,  while  not  per- 
fectly typical,  agree  with  the  type  in  large  size,  narrow  interorbital 
constriction,  and  in  other  peculiarities.  This  makes  it  probable  that 
this  form  will  be  found  to  occur  throughout  the  Hudsonian  zone,  in 
eastern  Canada.  The  specimen  of  Z.  insignis^  recently  recorded  from 
Labrador  by  Mr.  Outram  Bangs,^  which  he  thinks  is  not  typical,  may 


» Notes  on  the  Mammals  of  Ontario  <Proc.  Boston  See.  Nat.  Hist ,  XXVIII,  No.  I, 
p.  10,  April,  1897. 

2  Am.  Naturalist,  XXXII,  No.  379,  p.  493,  July,  1898. 
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belong  to  this  form.  The  type  of  abietorum  is  slightly  larger  than  the 
largest  specimens  examined  of  the  typical  form,  while  the  ear  is  slightly 
shorter  than  usual. 

Specimem  examined. — Total  fiumber,  4,  from  the  following  localities: 

Ontario:  Peuinsula  Harbor,  1  (type). 
Qnebec:  Godbont,  2;  Lake  Edward,  1. 

EOZAPUS*  subgenus  novum. 

Type  Zapus  aetchuanuB  Pousargnes,  from  Szechnen,  China. 

Subgeneric  characters. — Teeth:  i.  \,  p.  J"J,  m.  3^  =  18.  Skull  similar 
to  those  of  the  subgenera  Zapm  and  Xapwozapus^  but  diflFering  as  fol- 
lows: Skull  relatively  broader,  shorter,  and  lower;  nasals  broad,  dis- 
tinctly forked  posteriorly;  antorbital  foramina  rather  large;  incisive 
foramina  medium ;  posterior  palatine  foramina  mid- 
way between  incisive  foramina  and  postpalatal 
notch,  the  latter  barely  reaching  posterior  plane 
of  molars.  Kostrum  relatively  shorter  and  broader ; 
zygomata  relatively  shorter,  with  jugal  portion 
almost  perfectlv  straight,  frontal  region  less  swol-  fig.  3.— Molar  teeth  of 
len.    Enamel  pattern  of  molars  somewhat  similar,    zapu*  {Eozapm)  seuh. 

^  '     uantis   (cotype),   from 

but  enamel  folds  not  closely  crowded;  last  lower    Ta t«ien.iou,Szechueii, 
molar  relatively  larger  (fig.  3).    Color  pattern  difier-    ^^*°*'   ^  ^' 
ing  from  that  of  other  subgenera  in  having  a  brown  ventral  stripe;  tail 
tipped  with  white,  as  in  Napwozapus. 

ZAPUS  (EOZAPUS)  8ETCHUANUS  Pousargues.     Szechuen  Jumping  Mouse. 

(PI.  I,  tign.  2,  2a.) 

Zapus  seichuanus  Pousargues,  Ann.  Sci.  Nat.,  8**  s^r.,  I,  No.  4,  p.  220,  Avril,  1896  j  Bull. 
Mus.  d'Hist.  Nat.,  Paris,  II,  p.  13,  figs.  1-3,  1896. 

Type  locality. — Ta-tsienlou,  Szechuen,  China. 

Geographic  distribution. — Known  only  from  the  type  locality. 

General  characters. — Differing  from  all  other  known  members  of  the 
genus  in  having  a  ventral  stripe  of  brown. 

Color. — Upper  parts  dark,  tatwny  ochraceous;  dorsal  area  sharply 
defined  and  very  thickly  flecked  with  black-tipped  hairs,  the  sides  mod- 
erately lined  with  same.  Pattern  of  color  above  as  in  the  American 
species.  Beneath  white,  suffused  with  ochniceous,  the  white  nearly 
obsolete  on  fore  breast;  a  brownish  stripe  about  5  mm.  wide  extends 
the  entire  length  of  breast  and  belly;  feet,  chin,  and  lips  white;  tail 
strongly  bicolored;  brownish  above  and  whitish  beneath,  with  about 
15  mm.  of  the  tip  pure  white;  ears  dusky. 

Cranial  characters. — Compared  with  Z.  hudsonins  the  skull  of  setchw 
anus  dififers  as  follows:    Interorbital  constriction  relatively  narrower; 

^Eozapus:  ?;c&5,  dawn,  t,  e.  eastern;  -{-Zapua.' 
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frontal  region  less  swollen ;  rostrum  shorter  and  leas  attenuated  5  zygo- 
mata shorter,  the  maxillary  portion  more  nearly  perpendicular  to  main 
axis  of  skull,  the  jugal  x>ortion  heavier  and  nearly  straight;  palate 
longer,  the  postpalatal  notch  not  quite  reaching 
posterior  plane  of  molars  (in  American  species 
commonly  exceeding  that  i>oint) ;  nasals  prolonged 
farther  i>osteriorly  and  forking  (in  American  spe- 
cies generally  irregularly  truncated) ;  bullae  larger; 
the  coronoid  process  of  mandible  not  ascending 

"^iEotaT^tckL^Z    SO  ^'^^y  ^""^  ^^"S^'-'  broader,  and  straighter,  and 
type)  from  Ta-tsien-iou,     the  coronoid  uotch  dccpcr  and  less  rounded  than 

S.echueB,  China,    x  U.        .^^  ^   hudsonillS  (dg.  4). 

Measurements. — The  following  measurements  from  Pousargues  will 
serve  for  comparison  with  other  species:  *Vieux,Miead  and  body,  100; 
tail,  120;  foot,  31;  'adulte,'  head  and  body,  80;  tail,  103;  foot,  30; 
'semiadulte,'  head  and  body,  70;  tail,  95;  foot,  28.  Skull  No.  2:* 
Zygomatic  breadth,  11.6;  interorbital  constriction,  3.6;  incisor  to  post- 
palatal  notch,  8.5;  fronto-palatal  depth  at  middle  of  molar  series,  6.5. 
No.  3:  Zygomatic  breadth,  11.6;  interorbital  constriction,  3.8;  incisor 
to  postpalatal  notch,  8.2;  fronto-palatal  depth  at  middle  of  molar 
series,  5.6. 

General  remarks. — This  very  interesting  species  was  described  from 
three  skins  in  alcohol  accompanied  by  imperfect  skulls.  Its  describer, 
M.  E.  De  Pousargues,  discusses  its  color  and  other  peculiarities  iu  con- 
siderable detail,  and  presents  a  table  showing  the  measurements  of  the 
three  specimens,  together  with  the  corresponding  measurements  of  a 
specimen  of  Z.  hudsonius,  taken  from  Coues.  These  measurements  of 
hudsonius  (head  and  body,  85;  tail,  135;  foot,  27),  if  all  from  one  indi- 
vidual, must  have  been  taken  from  a  distorted  specimen  and  do  not 
give  a  fair  idea  of  the  proi)ortions,  the  foot  measurement,  27  mm., 
being  evidently  too  small  for  an  animal  with  the  tail  measuring  135. 
On  this  account  the  proportional  differences  between  setchuanus  and  hud- 
sonius are  exaggerated.  Through  the  courtesy  of  Mr.  Gerrit  S.  Miller, 
jr.,  I  have  been  able  to  examine  two  of  these  skins  and  the  skulls,  gen- 
erously loaned  to  him  by  M.  Pousargues.  The  color  of  these  skins  is 
apparently  not  much  changed  by  the  action  of  alcohol.  The  brown 
ventral  stripe  and  comparatively  short,  hairy  tail  with  its  white  tip, 
constitute  the  most  striking  peculiarities.  The  hind  foot  is  about  the 
same  size  as  in  hudsonius;  the  ear  shorter  and  broader  than  in  the 
American  species.*     As  already  stated,  the  skulls  are  all  imperfect. 

*  These  numbers  are  provisional,  and  owing  to  the  imperfect  condition  of  the  skulls 
only  these  measurements  could  bo  taken. 

■2  The  following  table  will  serve  to  show  the  approximate  ratio  of  width  to  height 
of  ear  in  Zapua  insignUf  Z,  hudsoniuSf  and  Z.  setchuanus  (alcoholic  specimens) : 


Z.  uutignit.        \       Z.  hudtoniiu.       \      Z.  setchuanus. 
Two  specimens.         Two  Hpecimens.        Two  specimeni*. 

Male.    I  Female.       Male.       Female.  '  Larger.     Smaller. 


Heijcht  of  ear  from  notch 15.5  15.5  14  i  14  1  12.5 

Greatest  width  of  ear 9  9      i  9'  9'  10 
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REVISION  OF  THE  JUMPING  MICE  OF  THE  GENUS  ZAPUS.        39 

The  largest  is  so  badly  crushed  as  to  be  almost  worthless,  aud  the  two 
smaller  ones  lack  the  occipital  portion  of  the  cranium  and  the  posterior 
parts  of  the  mandibles,  the  shape  of  the  angular  process,  therefore, 
being  unknown.  -  This  species  has  the  small  upper  premolar  as  in  the 
subgenus  Zapnsj  that  tooth  beiug  larger  than  in  Z.  hud^onim.  The  last 
lower  molar  is  also  proportionately  larger.  All  the  molars  difi'er  from 
those  of  any  American  species  in  having  the  enamel  folds  not  closely 
crowded,  the  resulting  wide  and  deep  sulci  giving  the  teeth  a  very 
different  appearance,  though  the  general  pattern  of  enamel  folding  is 
perhaps  not  essentially  different.  The  incisors  are  lighter  in  color 
than  in  the  American  species. 

Specimens  examined. — ^Two  skins  and  three  skulls,  from  the  type 
locality. 
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i:^i)EX. 


[New  names  in  blackface  type;  aynonynis  in  italics.] 


DipuM.  9, 13. 

antericanus^  10. 19. 

catutdenM^  10. 15. 

hudsonius,  11, 15, 

labradorius,  11, 15. 

meUivorus,  11-12. 
E«sapB»  (8abg«no8),  37. 
GerbiUus,  0, 13. 

brackyurtts^  10. 

eanatUngis^  15. 

davUsii,  10. 

{a^adortiM,  15. 

l«onurttf,  11. 

maerourus,  11. 

megalopa,  11. 

n»i7er,  12. 

«orie»nti«,  12. 

«j/{9a<icu«,  12. 
JaeuluMy  10, 13. 

amerieanus,  15. 

Att<2«ontta,  15,33. 

(a&radoHt&t,  15. 
Uerianes,  9, 13. 

aeadieui,  10, 15. 

labradorius,  15, 33. 

Ti»ieroee|i/Ui^u#,  12, 15. 

n«tnora2t«,  12. 
2Iut  longipes,  11. 
!Vap««sapHs  (subgenus),  3; 

key  to  species,  33. 
Zapus,  10, 13, 14. 

di8tributlon.6-7. 
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Zapus — Continued- 
habits,  7-9. 

history,  5-6. 

Itej'  to  species,  14-15. 

key  to  subgenera,  13. 

list  of  species,  13-14. 
Zapus  alleni,  10, 27. 

bndsonius,  15-17, 33. 

hudsonius  alosceusis,  10, 1^19. 

hudsonius  amerieanus,  10, 19-20. 

liH«ls«nlHs  mmpcslris,  20-21. 

hndsoniuM  eanadrfisis,  15. 

hudMnitts  hardyi,  10, 15. 

hudsonius  ladas,  11, 17-18. 

imperator,  11,26. 

iusiguis,  11,33. 

insiynia  nbicl^rum,  36-37. 

iaalyniM  r«iineiisia,  35-36. 

nii^^r,  24-25. 

montanus,  12,28-29. 

nevadenai*,  25-26. 

•r«riu«,  29>30. 

paciacus,  12,30-31. 

priuceps,  12, 22-23. 

princepa  inin«r,  23. 

princepa  •rey«HH«,  24. 

saltator,  12, 31-32. 

setchuanus,  12, 37-39. 

teueUua,  12,21. 

trinoUtus.  12-13, 26-27. 

trinotatns  alleni,  27-28. 
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PLATE  I. 

(One  ajid  one  half  times  natural  sisd.) 

Fig.  1.  Zapus  (Napceozapus)  insignis  Miller  (Type).     Restigonche  River,  New  Bnins- 
wick. 

(Type  35 J,  Miller  collection.) 

2.  Zapns  {Eozapus)  setchuanus  Pousargues  (Cotype).     Ta-tsiea-lon,  Szechnen, 

fOhina. 

3.  Zapus  (Zapus)  hudsonius  (ZimmermaDD).    James  Bay,  Canada. 

(No.  60588,  U.  S.  Nat.  Miis.) 

4.  Zapus  (Zapus)  orarius  Preble  (Type).    Point  Reyes,  Calif. 

(No.  250,  Collection  E.  A.  &  O.  Bangs.) 

5.  Zapus  (Zapus)  trinotatus  Rhoads.     Port  Moody,  British  Columbia. 

(No.  66928,  U.  S.  Nat.  Mus.) 

6.  Zapus  (Zapus)  princeps  Allen  (Topotype).     Florida,  La  Plata  County,  Colo. 

(No.  4139,  Am.  Mus.  Nat.  Hist.) 
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Plate  I. 


1.  Zapu»  insignia. 
fL  Z.  »etchuanu8. 


Skulls  of  Zapus. 

3.  Z.  hiulsonius. 

4.  Z.  orarius. 


5.  Z.  trinotatiis. 

6.  Z.  princeps. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Division  of  Biological  Survey, 

Washington^  D.  C,  May  19, 1899. 
Sir  :  I  have  the  honor  to  transmit  herewith  for  publication,  as  Korth 
American  Fauna  No.  16,  a  report  on  the  results  of  a  Biological  Survey 
of  Mount  Shasta,  California,  made  during  the  ?ummer  of  1898. 
Respectfully, 

C.  Hart  Merriam, 
Chief,  Biological  Survey. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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RESULTS  OF  A  BIOLOGICAL  SURVEY  OF  MOUxNT  SHASTA, 
NORTHERN  CALIFORNIA. 

By  C.  Hakt  Mbrriam. 


INTRODUCTION. 

At  the  close  of  the  field  season  of  1897  the  Biological  Survey  had 
nearly  completed  a  reconnoissance  of  Washington  and  Oregon,  and  in 
previoas  years  had  carried  its  operations  over  extensive  tracts  in  south- 
em,  middle,  and  northeastern  California,  so  that  with  the  exception  of 
a  rather  large  area  in  northern  California  fully  two-thirds  of  the  Pacific 
States  had  been  covered.  In  1898,  therefore,  the  unworked  part  of 
northern  California,  reaching  from  the  Madeline  Plains  on  the  east  to 
the  Pacific  Ocean  on  the  west,  and  from  the  Oregon  boundary  on  the 
north  to  Lassen  Butte  and  adjacent  parts  of  the  Sierra  on  the  south, 
came  to  be  the  principal  field  of  our  investigations.  In  this  area  Mount 
Shasta  occupies  a  nearly  central  position. 

All  high  mountains,  particularly  those  that  stand  alone,  are  likely  to 
throw  light  on  the  problems  of  geographic  distribution  and  are  worthy 
of  careful  study.  Shasta,  not  only  because  of  its  great  altitude,  but 
even  more  because  of  its  intermediate  position  between  the  Sierra  and 
the  Cascades,  promised  an  instructive  lesson,  and  was  therefore  chosen 
as  a  base  station  for  part  of  the  field  work  of  1898. 

From  work  previously  done  in  the  Sierra  Nevada  of  California  and 
the  Cascade  Range  of  Oregon  it  was  known  that  many  species  of  ani- 
mals and  plants  are  common  to  both  ranges,  and  many  restricted  to 
one  or  the  other.  Shasta,  lying  between  the  two,  was  expected  to  share 
the  common  features  of  both,  and  in  addition  afford  the  northernmost 
limit  of  Sierra  species,  the  southernmost  limit  of  Cascade  species,  or 
an  overlapping  of  both,  so  that  its  fauna  and  fiora,  other  things  being 
equal,  should  be  richer  than  either.  But  Shasta  proved  very  much 
drier  than  either  the  Sierra  or  the  Cascades,  and  consequently  many 
species  common  to  the  two  ranges  were  absent,  and  the  total  number 
I  less  than  was  expected.  Nevertheless,  the  mountain  shares  a  large 
21753— No.  16 2  9 
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percentage  of  the  common  species  and  is,  as  expected,  a  stepping  stone 
on  which  restricted  Sierra  and  Cascade  species  overlap.  Bat  the  rep- 
resentatives of  the  two  ranges  are  not  equally  apportioned.  The  most 
evident  gap  is  on  the  north,  Shasta  sharing  many  more  species  in  com- 
mon with  the  Sierra  than  with  the  Cascades.  Indeed,  the  resemblance 
to  the  northern  Sierra  is  so  exceedingly  close,  particularly  in  the  mam- 
mal fauna,  that  from  the  standpoint  of  geographic  distribution  Shasta 
could  without  violence  be  classed  as  part  of  the  Sierra.  This  is  the 
more  surprising  in  view  of  the  fact  that  the  geographical  gap  between 
Shasta  and  the  Cascades  is  only  half  as  broad  as  that  between  Shasta 
and  the  Sierra.  This  subject  is  discussed  in  detail  in  the  chapters 
entitled  'The  Boreal  fauna  and  flora  of  Shasta  contrasted  with  corres- 
ponding faunas  and  floras  of  the  Sierra  and  the  Cascades;'  'Efficiency 
of  Klamath  Gap  as  a  barrier  to  Boreal  species  compared  with  that  of 
Pitt  River  and  Feather  River  gaps  collectively,'  and  'Sources  of  the 
Boreal  faunas  of  Shasta  and  of  the  Sierra  and  the  Cascades.' 

ITINERARY. 

Leaving  the  railroad  at  Sisson,  at  the  west  base  of  Shasta,  we  estab- 
lished the  first  camp  July  15, 1898,  at  a  point  known  as  Wagon  Gamp, 


Fig.  1.— Wagon  Camp. 

on  the  south  slope  of  the  mountain,  about  a  quarter  of  a  mile  west  of 
Panther  Creek,  at  an  altitude  of  6,700  feet  (fig.  1).    Wagon  Gamp  is  situ- 
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ated  iu  a  descending  tongue  of  Shasta  firs  between  ascending  tongues 
of  mauzanita  chaparral,  just  above  the  uppermost  grove  of  ponderosa 
-pinc.4,  on  the  boundary  between  the  Canadian  and  Transition  zones. 
It  is  abundantly  supplied  with  water  from  several  small  springs,  from 
which  tiny  streamlets  run  short  distances  before  disappearing  in  the 
thirsty  soil.  Some  of  these  springs  unite  to  form  a  small  marsh,  in 
which  flourish  a  number  of  plants  not  found  elsewhere  on  the  mountain. 
It  is  naturally  a  favorite  spot  for  birds,  and  more  species  were  seen 
here  than  elsewhere.  Wagon  Camp  was  occupied  continuously  by  one 
or  more  members  of  the  party  from  July  15  to  August  1,  and  at  brief 
intervals  thereafter  until  October  3. 

A  few  days  after  reaching  the  mountain  I  set  out  on  a  trip  around 
the  peak  in  order  to  become  familiar  with  the  general  features  of  the 
region  and  lay  plans  for  the  season's  work.  On  this  trip  I  was  accom- 
panied by  Vernon  Bailey,  my  most  experienced  field  assistant,  and  by  a 


irses  and 
[nucli  dif- 
over  the 

ded  Pan- 

ihj  (iate,' 

[lead,  and 

of  Mud 

asta  firs. 

L  altitude 

of  5,600  feet — some  distance  below  the  lower  fall.    The  second  day  we 

climbed  the  steep  east  bank  of  the  canyon,  here  1,000  feet  deep  (fig.  2), 

crossed  Gold  Creek  and  Ash  Creek  Canyon  below  timberline,  and  reached 
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Brewer  Creek  Canyon  in  the  upper  part  of  the  white-bark  pines.  Find- 
ing absolutely  no  grass  or  other  feed  for  the  animals  here,  we  crossed 
the  canyon  lower  down  (a  little  below  the  forks)  and  continued  on 
over  rough  lava  ridges  in  the  upper  edge  of  the  forest  until  dark, 
when  we  camped  on  Inconstance  Creek  (fig.  3).   The  third  day  we  pushed 


on  around  the  north  end  of  the  mountain,  keeping  a  little  below  the 
great  glaciers,  and  in  the  main  near  timberline.  We  climbed  over  a 
number  of  lava  ridges,  availed  ourselves  of  a  natural  passageway 
('North  Gate')  at  the  upper  end  of  a  pair  of  conspicuous  lava  buttes, 
traversed  a  curious  pumice  plain  covered  with  timberline  mats  of 
prostrate  white-bark  pines  (fig.  22),  crossed  the  fearful  canyons  of  Whit- 
ney and  Bolam  creeks,  and  finally  reached  Shastina,  where,  after  a  very 
severe  day,  we  camped  on  some  small  streams  of  snow  water  on  the 
north  side  (fig.  4).  The  fourth  morning  we  climbed  the  rough  slide  rock 
of  Shastina  to  an  altitude  of  10,000  feet,  in  order  to  get  around  a  high 
impassable  lava  ridge,  and  then,  after  encircling  a  great  amphitheater 
of  rough  slide  rock,  descended  by  some  immense  masses  of  perpetual 
snow  to  the  white-bark  pines,  in  which  we  continued  to  the  great  can- 
yon on  the  west  side  of  Shastina  (pi.  ii),  which  I  named  Diller  Canyon, 
in  honor  of  J.  S.  Diller  of  the  U.  S.  Geological  Survey,  in  recognition  of 
his  admirable  researches  on  the  geology  of  Shasta.  After  crossing 
Diller  Canyon  we  kept  in  the  upper  part  of  the  Shasta  fir  forest  all  the 
way  to  Panther  Creek,  which  we  followed  down  to  Wagon  Gamp.    This 
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was  the  most  trying  day  of  all — sixteen  miles  of  continual  climbing, 
removing  blocks  of  lava,  and  building  trail.     Our  animals  suffered 


Fig.  4.- 


severely,  nountain 

was  comx  informa- 


tion was  obtained.    In  the  main  we  kept  near  timberline,  climbing  over 
the  bare  rock  slopes  above,  or  descending  into  the  dark  forest  below. 
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as  occasion  required.    And  since  all  the  canyons  of  Shasta  radiate  from 
the  summit,  all  were  crossed  on  this  trij). 

A  base  camp  was  next  established  in  a  grove  of  black  alpine  hem- 
locks near  the  head  of  the  west  branch  of  Squaw  Creek,  close  to  and 
just  east  of  the  upper  end  of  Red  Butte.  Here  one  or  more  of  the  party 
remained  continuously  from  August  1  till  September  24.  All  things 
considered,  this  is  probably  the  best  camping  ground  on  Shasta,  though 
I  am  not  aware  that  it  had  been  used  before  our  visit.  It  is  close  by 
the  three  upper  *  meadows^  on  Squaw  Creek  and  within  reach  of  the 
best  feed  for  horses  found  on  the  mountain,  with  the  possible  exception 


of  a  small  area  near  Cold  Creek,  and  it  is  by  far  the  most  conven- 
ient base  from  which  to  work  the  timberline  region  of  the  southern 
slopes. 

Temporary  camps  were  established  at  the  head  of  Panther  Creek,  in 
Mud  Creek  Canyon  at  the  mouth  of  Clear  Creek,  in  Ash  Creek  Can- 
yon a  little  below  timberline,  and  high  up  between  Mud  Creek  Canyon 
and  the  head  of  Clear  Creek,  from  which  point  the  main  peak  was  twice 
ascended.  At  the  base  of  the  mountain,  work  was  done  at  Sisson  on 
the  west  side,  in  Squaw  Creek  and  McCloud  valleys  on  the  south,  and 
in  Shasta  and  Little  Shasta  valleys  on  the  north,  and  finally  a  trip  was 
made  completely  around  the  mountain,  mainly  within  the  belt  of  yel- 
low pines  which  clothes  its  lower  slopes. 
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PERSONNEL. 

In  the  neld  work  on  wbicb  the  present  report  is  based,  I  was  aided 
by  Yernon  Bailey,  chief  field  naturalist  of  the  Biological  Survey,  and 
my  assistants,  Wilfred  H.  Osgood,  Walter  K.  Fisher,  and  Kichard  T. 
Fisher.  Vernon  Bailey  had  charge  of  the  work  at  the  Shasta  base  camps 
and  on  a  trip  around  tbe  base  of  the  mountain;  Walter  K.Fisher 
had  charge  of  the  work  in  Mud  Creek  and  Ash  Creek  canyons  and 
near  timberline  east  of  Mud  Creek,  and  afterwards  took  a  party  to  Fall 
River  Lake  and  Lassen  Butte;  W.  H,  Osgood  had  charge  of  the  work 
on  Lassen  after  Walter  Fisher's  departure,  and  also  visited  Squaw 
Creek  and  Shasta  and  Little  Shasta  valleys;  R.T.Fisher  spent  the 
season  working  from  the  various  camps  on  Shasta  and  at  Sisson,  and 
accompanied  Osgood  on  the  trip  to  Little  Shasta  Valley.* 

Our  camps  on  Shasta  were  visited  by  Henry  Gannett,  chief  geo- 
grapher of  the  U.  S,  Geological  Survey;  John  H.  Sage,  of  Connecticut, 
secretary  of  the  American  Ornithologists'  Union;  and  two  or  three 
others,  all  of  whom  rendered  important  assistance. 

In  addition  to  the  work  on  and  near  Shasta  covered  by  the  present 
report,  field  work  was  done  in  various  directions.  Three  cross  sec- 
tions of  the  Sierra  Nevada,  north  of  latitude  39^,  were  made  by  Bailey, 
Osgood,  and  myself;  Bailey  and  Walter  Fisher  ran  a  line  from  Black 
Rock  Desert,  Nevada,  to  Shasta,  by  way  of  Madeline  Plains;  Bailey 
and  I,  accompanied  by  Henry  Gannett,  carried  the  work  across  the 
wild  and  little  known  mountains  from  Shasta  to  the  ocean,  which 
we  reached  at  Humboldt  Bay;  and  later  in  the  season  much  work  was 
done  farther  south,  chiefiy  in  the  inner  and  outer  Coast  Ranges. 

PREVIOUS  PaBLIOATIONS. 

Only  two  publications  have  been  found  relating  to  the  zoology  and 
botany  of  the  Shasta  region.  The  first  is  a  report  by  Charles  U.  Town- 
send,  of  the  U.  S.  Fish  Commission,  who,  fifteen  years  before  our  visit, 
was  stationed  at  Baird,  a  fish  hatehery  on  McCloud  River.  While 
there  Mr.  To  wnsend  visited  Berry  vale  (now  Sisson  Tavern)  and  accom- 
panied Major  Gilbert  Thompson,  who  was  in  charge  of  a  triangulation 
party  of  the  U.  S.  Geological  Survey,  in  his  field  work  on  Shasta.  The 
results  of  Mr.  Townsend's  work  are  contained  in  an  important  report 
entitled  *  Field  Notes  on  the  Mammals,  Birds,  and  Reptiles  of  Northern 
California,'  published  in  the  fall  of  1887.*  In  addition  to  the  records  in 
this  report,  Mr.  Townsend  has  kindly  placed  bis  manuscript  catalogue 
at  my  disposal,  and  has  in  several  instances  given  me  important  sup- 


'  While  this  report  was  passing  through  the  press  (July,  1899),  I  sent  Walter  K. 
Fisher  to  Mount  Shasta  and  Shasta  Valley  to  obtain  supplemental  information,  some 
of  which  is  incorporated  in  the  mammal,  bird,  and  plant  reports  at  the  end. — C.  H.  M. 

sProc.  U.  S.  National  Museum,  X,  pp.  159-241,  Nov.,  1887. 
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plementary  information  respecting  the  exact  localities  at  which  speci- 
mens were  collected,  all  of  which  is  duly  credited  in  the  body  of  the 
present  report. 

The  second  publication  referred  to  is  a  brief  paper  by  Miss  Alice 
Eastwood  on  'The  Alpine  Flora  of  Mount  Shasta,"  containing  the 
results  of  a  hasty  trip  to  the  summit  made  in  August,  1893. 

So  far  as  I  have  been  able  to  ascertain,  this  is  the  first  and  only  pub- 
lication relating  directly  to  Shasta  plants,  although  a  number  of  species 
collected  there  during  a  brief  visit  by  Prof.  Wni.  H.  Brewer  in  the 
early  sixties  are  mentioned  in  the  Botany  of  California  (by  Brewer  and 
Watson,  1876-1880). 

NEW  SPECIES. 

In  working  up  the  collections  it  was  found  that  several  of  the  plants 
and  mammals  belonged  to  undescribed  species.  Some  of  the  new 
plants  have  been  described  by  Prof.  E.  L.  Greene;^  others  remain 
unnamed.  The  new  mammals  are  here  described.  The  new  species 
are: 

Plants.  Mammals, 

Agoseris  monticola.  Lepns  klamatheDsis. 

Arnica  merriami.  Lynx  fasciatus  pallescens. 

Campanula  wilkinsiana.  Neurotrichus  gibbsi  major. 

Phacelia  frigida.  Procyon  psora  pacitica. 

Pyrola  pallida.  Reithrodontomys  klamathensis. 

Sorex  shastensis. 

Thomomys  monticola  pinetoram. 

Urocyon  califomicus  townsendi. 


»  Erythea,  IV,  No.  9,  pp.  136-142,  Sept.,  1896. 
«Pittonia,  IV,  pp.  36-40,  March  17, 1899. 
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GENERAL  FEATURES  OF  SHASTA. 

The  snowy  i>eak  of  Shasta,  the  pride  of  California,  is  one  of  the 
highest  and  most  accessible  of  the  snow-clad  glacier-bearing  moun- 
tains  of  the  United  States.  It  is  an  old  volcano,  14,450  feet  in  alti- 
tude,  and  is  completely  cut  off  from  neighboring  mountains — from 
Lassen  Peak,  at  the  north  end  of  the  Sierra  proper,  by  the  valleys  of 
the  McCloud  and  Pitt  rivers;  from  the  south  cud  of  the  Cascade  Eange 
in  Oregon  by  a  broad  lava  plateau  and  the  valley  of  Klamath  River* 
The  breadth  of  the  gap  on  the  north  is  diminished  by  a  cluster  of  low 
volcanic  mountains  known  as  the  Goose  Nest  Group. 

Shasta  is  the  best-known  landmark  in  California.  Seen  from  the 
nortli,  south,  and  east  it  appears  as  a  single  cone  pushing  its  lofty 
crown  upward  six  or  seven  thousand  feet  above  apparent  timberline. 
Seen  from  the  west  and  southwest  its  summit  is  elongated  and  looks  more 
like  the  crest  of  a  ridge  (frontispiece).  This  appearance  is  due  in  part 
to  a  large  secondary  volcano,  Shastina,  which  rises  from  the  northwest 
shoulder  of  the  mountain,  and  in  part  to  a  long  ridge  which  pushes  out  to 
the  south.  This  west  side,  the  one  seen  by  tourists  in  traveling  over  the 
Shasta  route  from  San  Francisco  to  Portland,  is  in  many  respects  the 
least  interesting.  From  its  exposure  to  the  direct  rays  of  the  afternoon 
sun  it  is  the  hottest  slope,  and  consequently  the  one  on  which  timber 
reaches  highest  and  on  which  the  ice  and  snow  are  most  reduced. 

Like  most  isolated  mountains,  Shasta  is  seen  to  best  advantage  from 
a  distance.  The  most  imposing  view  to  my  mind  is  from  the  northeast, 
the  region  of  the  Modoc  lava  beds,  from  which  the  peak  looms  up  in  all 
its  icy  grandeur — a  single  massive  cone  buried  from  top  almost  to  bot- 
tom in  continuous  glaciers,  below  which  it  is  encircled  by  a  dark  belt 
of  coniferous  forest.  It  is  also  very  imposing  as  seen  from  the  distant 
Trinity  Mountains. 

The  north  and  east  sides  of  the  peak  are  completely,  and  the  south  side 
partly  covered  by  glaciers,  but  not  a  glacier  is  to  be  found  on  the  west, 
where  the  large  masses  of  white  seen  from  Sisson  are  banks  of  snow, 
more  or  less  permanent.  The  only  glacier  visible  from  the  railroad  is 
Whitney  Glacier,  which  occupies  the  notch  between  Shasta  and  Shas- 
tina, and  may  be  seen  from  points  north  of  Edgewood.  The  higher 
slopes,  between  the  lower  edge  of  the  ice  and  snow  and  the  upper  edge 
of  the  forest,  are  steep  and  rocky.  In  the  main  they  consist  of  radi- 
ating ridges  alternating  with  glacial  basins  and  precipitous  canyons. 
As  a  rule  the  surface  is  light  pumice  and  pumice  sand  thickly  strewn 
with  fragments  of  gray  volcanic  rock,  interrupted  here  and  there  by 
masses  and  cliffs  of  darker  lava,  often  reddish  brown  in  color. 
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The  south  and  east  sides,  except  the  deep  canyons  of  Mud,  Ash,  and 
Brewer  creeks,  are  fair  traveling  for  mountain  horses.  The  north  side, 
below  the  great  glaciers,  is  interrupted  by  exceedingly  rough  lava 
ridges  and  the  terrible  canyons  of  Bolani  and  Whitney  creeks.  The 
west  side,  though  scored  by  only  a  single  notable  canyon — DillerCan- 
yon  (pi.  II) — is  by  far  the  most  difficult  After  crossing  the  tremendous 
slopes  of  steep  and  sharp  slide  rock,  very  dangerous  for  horses,  on  the 
northwest  side  of  Shastina,  and  surmounting  the  two  principal  lava 
ridges  west  of  Shastina  Creek,  the  way  to  Diller  Canyon  is  comparatively 
easy.  But  between  Diller  Canyon  and  Cascade  Gulch,  a  mile  or  so  north 
of  Horse  Camp,  and  extending  from  timberline  downward  several  thou- 
sand feet,  is  a  chaos  of  lava  the  like  of  which  I  have  never  seen.  It 
suggests  the  worst  parts  of  the  Snake  River  and  Modoc  lava  beds 
turned  up  on  end — basins,  ridges,  and  tumultuous  piles  without  order 
or  direction,  without  beginning  or  ending — dry  basins  that  empty 
nowhere,  drier  ridges  that  lead  nowhere,  until  one  is  worn  out  with 
thirst  and  efforts  to  escape.  The  whole  is  hidden  in  a  dark  forest  of 
Shasta  firs  whose  hardy  trunks  force  themselves  out  between  the  lava 
blocks  in  ways  that  almost  surx)as8  belief.  Finally  all  this  stops  as 
suddenly  as  it  began,  and  one  emerges  from  the  dark  inferno  to  slake 
his  thirst  in  the  refreshing  pools  of  Cascade  Gulch — known  only  to  the 
deer — and,  with  a  sense  of  infinite  relief,  reenters  the  area  of  pumice 

sand  and  gray  shale 
which  stretches  away 
to  the  southeast  and 
thence  onward  around 
three-quarters  of  the 
mountain. 

The  timbered  valley 
at  the  west  base  of 
Shasta  falls  away  both 
to  the  south  and  to  the 
north.  On  the  south 
it  drains  immediately 
into  the  Sacramento 
River;  on  the  north 
into  the  Shasta  River, 
which  traverses  Shasta 
Yalley  and  empties 
into  Klamath  River. 
Shasta    Valley   is  an 

"  '  open  plain  northwest 

of  the  mountain;  it  is  lowest  at  the  north,  and  its  northwestern  cor- 
ner ends  in  a  pocket  or  basin  containing  the  mining  town  of  Yreka, 
which  is  doubtless  the  hottest  part  of  northern  California  west  of  the 
axis  of  the  Sierra-Cascade  system. 
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Plate  II. 
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EFFECTS  OF   SCANTY  MOISTURE. 

The  flora  of  Shasta,  contrasted  with  that  of  moister  moniitains  imme- 
diately north  and  immediately  south,  is  poor  in  species  and  individuals; 
and  the  same  is  true  iu  less  degree  of  the  fauna.  At  least  nineteen 
characteristic  genera  and  numerous  additional  si)ecies  of  plants  com- 
mon to  the  Sierra  and  the  Cascades,  are  unknown  (p.  80) ;  and  to  these 
must  be  added  the  distinctive  species  of  each  range  which  fail  to  reach 
Shasta.  The  luxuriant  mountain  meadows  and  flower  beds  that  form 
such  conspicuous  features  of  the  timberline  region  in  the  Cascades,  the 
Olympics,  the  High  Sierra,  and  the  Kocky  Mountains  are  wholly 
absent,  and  the  only  areas  that  in  any  way  resemble  them  are  the 


Fia.  8. — Heather  meadow  bordering  Sqaaw  Creek.    Shasta  peak  in  distance  covered  with  fresh  snow, 

Septoinber  22. 1898. 

insignificant  patches  of  mountain  heather  and  accompanying  plants 
that  carpet  the  moist  bottoms  of  the  glacier  basins  and  form  narrow 
beds  along  the  tiny  streams,  where  they  are  concentrated  by  the  local 
distribution  of  soil  moisture.  The  only  real  soil  above  timberline  is 
restricted  to  the  borders  of  the  streamlets,  where  the  decomposing 
heather  has  left  a  shallow  covering.  Everywhere  else  are  pumice, 
broken  lava,  and  barren  cliffs. 

The  summer  rainfall  amounts  to  little  or  nothing,  and  when  rains 
occur  they  sink  and  vanish  iu  the  thirsty  pumice  sand.  The  streams 
from  melting  snows  are  exceedingly  small,  averaging  hardly  more  than 
a  foot  or  two  in  width,  and  most  of  them  disappear  before  reaching  the 
base  of  the  mountain.    The  turbid  streams  from  the  glaciers  are  larger, 
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but  they  have  cut  for  themselves  deep  gorges  where  they  run  their 
rapid  courses  1,000  feet  below  the  surface,  and  consequently  are  use- 
less for  purposes  of  general  irrigation.  They  exert  a  local  influence,  it 
is  true,  since  far  down  in  the  damp  bottoms  of  the  canyons  and  along 
their  cool  easterly  lower  slopes  a  number  of  moisture-loving  plants  occur 
that  are  not  found  elsewhere  except  about  the  few  and  widely  scattered 
springs  in  the  forest — serving  by  contrast  to  accentuate  the  general 
aridity.  Even  the  black  alpine  hemlock,  which  in  the  Cascades  forms 
so  attractive  a  feature  of  the  upper  slopes,  is  of  local  occurrence  on 
Shasta,  where  its  distribution  is  interesting  as  furnishing  an  index  to 
soil  moisture.  It  is  associated  with  the  white-bark  pine  {Pinus  albi- 
caulis)^  which  requires  less  moisture  and  is  the  dominant  timberline 
tree.  In  our  circuit  of  the  peak  we  found  the  range  of  the  white-bark 
pine  practically  continuous;  that  of  the  alpine  hemlock  discontinuous 
and  greatly  restricted.  As  a  rule  the  hemlock  is  confined  to  narrow 
strips  along  the  streams  and  gulches,  or  to  tongues  along  the  cool  eaBt 
sides  of  buttes  and  ridges,  where  the  soil,  sheltered  from  the  hot  after- 
noon sun,  is  able  to  retain  more  moisture  than  elsewhere.  Below  the 
alpine  hemlocks  and  occupying  the  middle  belt  of  the  mountain  is  a 
magnificent  forest  of  Shasta  firs;  but  the  humbler  vegetation  of  this 
belt  is  scanty  and  irregular. 

From  what  has  been  said  it  is  obvious  that  excessive  dryness  pre- 
vents many  of  the  characteristic  zone  species  from  filling  their  appro- 
priate belts,  restricting  them  to  scattered  spots,  where,  as  in  the  desert, 
succulent  vegetation  is  concentrated  about  springs  and  streams.  Hence 
Shasta  is  a  poor  place  to  study  the  broad  general  facts  of  zone  distri- 
bution, but,  as  shown  later,  an  admirable  place  to  study  detailed  effects 
of  slope  exposure  and  humidity. 

GLACIAL  BASINS. 

As  in  most  parts  of  the  Sierra  and  many  parts  of  the  Cascades,  gla- 
cial basins  are  conspicuous  on  the  higher  slopes  of  the  mountain.  They 
occupy  the  deep  depressions  between  the  radiating  ridges,  and  their 
terminal  moraines  are  usually  clearly  defined.  In  some  of  the  valleys, 
as  along  the  upper  part  of  Squaw  Creek,  two  or  three  such  moraines 
may  be  found  at  intervals,  marking  successive  stages  in  the  retreat  of 
the  glacier.  The  glacial  basins  usually  contain  small  streams,  at  least 
during  spring  and  early  summer,  and  they  receive  additional  moisture 
from  the  melting  snows,  which  linger  long  in  the  shadows  of  the  ridges. 
This  moisture  permits  the  growth  of  a  more  abundant  vegetation  than 
occurs  elsewhere  on  Shasta,  save  only  along  the  streams.  The  bottoms 
of  the  basins  therefore  are  usually  carpeted  with  red  heather  {Bryanthus 
or  Phyllodoce  emjyetriformis)  and  a  variety  of  small  plants,  the  majority 
of  which  are  inconspicuous  except  when  in  flower.  Among  the  most 
noticeable  of  these,  each  contributing  its  mite  to  the  general  verdure 
of  the  heather  beds,  are  the  dwarf  huckleberries,  white  alpine  auten- 
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narias,  silenes  and  ligusticnms,  yellow  monkey  flowers,  violets  and 
hieraciams,  blue  veronieas  and  asters,  cream-colored  feathery  lutkeas 
and  pamassias^plnk  epilobiams,  red  alpine  laurels,  and  scarlet  painted 
cups.'    True  grasses  are  scarce,  but  grass-like  carices  abound. 

The  mammals  inhabiting  the  heather  meadows  are  the  rare  alpine 
pheus^comys  (Plienacamys  orophilus),  the  white-footed  mouse  {Peromygcus 
gambeli)^  the  long-tail  mountain  vole  [Microtus  morddx),  and  the  Sierra 
pocket  gopher  [Thomomys  monticola).  The  gophers  throw  up  their 
characteristic  monnds  about  the  edges  of  the  heather  beds  but  are 
commoner  on  the  adjacent  pumice  slopes. 


Fio  9.— Glacial  meadow  at  head  of  Squaw  Ci-eek. 
CANYONS. 


All  the  canyons  of  Shasta  radiate  from  the  ice-covered  summit  and 
take  remarkably  straight  courses  down  the  steep  sides  of  the  moun- 
tain.   Most  of  them  are  profound  gorges  cut  by  swift-flowing  glacial 


^  The  plants  of  the  glacial  baains  in  the  timberline  region  vary  somewhat  with  the 
moisture  of  the  soil.  The  commonest  species  in  moist  spots  and  along  the  borders 
of  the  streamlets  are:  Arnica  mei'riamif  Castilleja  miniata,  Epilohium  claratum,  JTiera- 
eiumpracile,  Hypericum  anagalloideSj  Mimulua  implexua  (growing  in  the  water),  Mimu- 
lus  primuloides,  Mitelia  pentandrOf  Parnaseia  calif ornica^  Veronica  cueicki.  The  com- 
monest species  in  the  drier  parts  of  the  heather  beds  are :  Antennaria  media^  Castilleja 
miniaiaf  ffieracium  graciley  Kalmia  (jlauca  microphyllaj  Lutkea  pectinataf  Ligvsiicum 
grayij  Phyllodoce  empetr\formi8,  Sibhaldia  procumhens^  >Silene  t/rayi,  Vaccinium  caepi' 
tosumj  Viola  purpurea. 
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streams.  They  average  about  a  thousand  feet  in  depth,  and  their 
slopes  are  as  steep  as  permitted  by  the  unstable  material  through 
which  they  are  cut — usually  pumice,  gravel,  and  fragments  of  lava. 
Owing  to  the  fact  that  all  of  the  great  glaciers  are  on  the  north,  east, 
or  southeast  sides  of  the  mountain,  the  canyons  made  by  their  rivers 
are  necessarily  on  these  sides  also.  The  only  one  of  any  size  which 
does  not  come  from  a  glacier  is  Diller  Canyon,  on  the  west  side  of 
Shastina. 

In  most,  if  not  all,  cases  the  bottoms  of  the  canyons  iu  their  upper 
courses  are  bridged  for  long  distances  by  masses  of  ice  and  snow — the 
dumps  of  avalanches.  Below  these  snow  bridges  are  vast  accumula- 
tions of  loose  stones,  which  iu  several  instances,  as  in  Brewer,  Bolam, 
and  Whitney  canyons,  are  piled  up  in  a  curious  manner.  During 
I)eriod8  of  high  water  the  rocks  that  fall  in  are  carried  down  by  the 
torrent  and  deposited  on  each  side  in  banks  several  feet  high,  so  that 
the  traveler  on  reaching  the  bottom  has  to  climb  up  over  a  ridge  of 
loose  stones  and  down  again  before  coming  to  the  stream.  These  lat- 
eral ridges  form  miniature  canyons  in  the  bottoms  of  the  big  ones. 
Most  of  the  canyons  have  falls  several  hundred  feet  high  in  their  upper 
courses,  and  some  have  other  falls  farther  down.  Notable  falls  are 
found  high  up  in  the  canyons  of  Mud  Creek,  Ash  Creek,  Bolam  Creek, 
and  Whitney  Creek.  While  difficult  of  access,  they  are  well  worth  the 
effort  of  a  visit. 

Mud  Greek  Canyon  (pi.  in),  the  only  one  likely  to  be  seen  by  the 
ordinary  visitor  to  Shasta,  is  not  easy  to  cross  except  near  the  mouth 
of  Clear  Creek,  which  comes  into  it  from  the  east.  Its  east  bank  is  a 
precipitous  single  slope  about  1,000  feet  in  height.  Its  west  bank, 
except  above  timberline,  is  broken  by  a  forest-covered  terrace  or  bench, 
and  both  descents  are  likewise  steep,  though  less  difficult  than  the  oppo- 
site side.  The  canyon  of  Ash  Creek  is  better  timbered  and  a  little  less 
precipitous  than  that  of  Mud  Creek.  The  canyons  of  Bolam  and  Whit- 
ney creeks,  like  that  of  the  upper  part  of  Mud  Creek,  are  terrific  naked 
chasms,  very  deep  and  so  steep  that  in  most  places  the  loose  material 
of  their  sides  will  not  sustain  the  weight  of  a  man — much  less  that  of  a 
horse— and  when  disturbed  dashes  in  avalanches  to  the  bottom. 

Diller  Canyon  is  peculiar  (pi.  ii).  It  is  a  tremendous  gash  on  the  west 
side  of  the  otherwise  symmetrical  cone  of  Shastina,  which  it  cleaves 
from  top  to  bottom  before  taking  its  practically  straight  westerly 
course  down  the  rest  of  the  mountain.  It  is  the  only  canyon  on  Shas- 
tina, the  only  notable  one  on  the  west  side  of  Shasta,  and  the  only  one 
anywhere  on  the  mountain  that  does  not  emanate  from  a  glacier.  Its 
stream  comes  from  enormous  banks  of  perpetual  snow. 

While  the  upper  parts  of  the  canyons  are  exceedingly  steep  and 
barren,  and  practically  devoid  of  vegetation,  the  middle  and  lower 
parts  are  invaded  by  the  trees  of  the  adjacent  slopes,  and  in  marshy 
and  springy  spots  contain  patches  of  willows,  alders,  and  a  multitude 
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of  smaller  plants.  These  places,  in  Mad  Creek  and  Ash  Creek  canyons, 
are  the  homes  of  the  mountain  showt'l  or  sewellel  {Aplodontia  major),  a 
curious  bob-tailed  rodent  resembling  a  large  muskrat,  which  lives  in  a 
labyrinth  of  subterranean  passages  in  wet  ground,  and  cuts  and  drags 
to  its  burrows  bundles  of  coarse  plants  on  which  it  feeds.  Weasels 
{Putorius  arizonensUs)  are  usually  found  in  the  aplodontia  colonies 
and  it  is  safe  to  assume  that  their  presence  there  is  the  most  serious 
factor  in  the  life  of  the  rightful  owners  of  the  land. 

STREAMS. 

The  streams  that  come  from  glaciers  are  rapid,  turbid,  and  muddy, 
and  have  cut  deep  V-shaped  canyons  down  the  steep  slopes  of  the 
mountain.     Those  that  come  ftom  melting  snow  are  clear  as  crystal 


Fig.  10. — HeAther  meadow  on  upi)er  Squaw  Creek,  sbowiDt;  t'oDceutration  of  ve^^etatiou  near  stream. 

and  usually  flow  on  the  surface  or  in  shallow  channels  hardly  more 
than  a  foot  or  two  in  depth.  They  are  smaller  and  less  constant  than 
those  from  the  glaciers,  and  in  times  of  high  water  carry  so  much 
gravel  and  pumice  that  they  often  block  their  own  shallow  channels 
and  overflow,  cutting  new  courses  near  the  old  ones.  During  the  fluc- 
tuations incident  to  the  irregular  melting  of  snow  they  often  reopen  the 
older  channels  and  at  the  same  time  retain  tbe  new,  so  that  on  the 
higher  slopes  it  is  not  unusual  for  a  mountain  rivulet  to  occupy  several 
beds  at  the  same  time.  These  are  commonly  separated  by  intervals  of 
a  few  feet  or  a  few  rods,  and  the  spaces  between  are  often  covered  with 
patches  of  red  heather,  dotted  with  flowering  plants  of  many  kinds. 
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The  bauks  of  the  more  permaneDt  streamlets  are  so  well  supplied 
with  moisture  that  the  heather  aud  other  plants,  ofteu  mixed  with 
alpine  mosses/  form  a  sod  which,  growing  thicker  each  year,  gradually 
comes  to  overhang  and  finally  bridge  the  swiftly  running  water.  Even 
away  from  these  sod  bridges,  which  for  long  distances  completely  hide 
the  water,  the  space  between  the  constantly  protruding  banks  is  so 
narrow  that  only  the  middle  part  of  the  stream  can  be  seen. 

The  icy  rivulets  abound  in  cascades,  miniature  waterfalls,  and  crys- 
tal pools,  bordered  by  overhanging  banks  of  moss,  heather,  and  dwarf 
alpine  laurel,  and  adorned  by  the  waving  heads  of  the  scarlet  painted 


Fig.  11.— Miuiature  caacade  ou  upper  Squaw  Creek,  frequented  by  water  shrews  and  ousels. 

cups  and  cream-colored  parnassias.  They  are  ideal  homes  for  the  water 
ouzel  (Ginclus  mexicanm)^  the  large  water  shrew  (Keosorex  navigator)^ 
and  the  mountain  vole  {Microtus  mordax).  The  latter  animal  is  par- 
ticularly abundant,  and  its  dark  burrows,  almost  hidden  among  the 
plants,  may  be  found  opening  out  on  the  vertical  overhanging  banks 
only  a  few  inches  above  the  water,  so  that  whenever  the  occupants 
come  out  they  may  plunge  in  the  icy  stream  before  proceeding  on  their 
journey.  Minks  occur  lower  down  along  the  streams,  and  still  lower, 
otters. 


^  The  prevailiug  moss  on  the  banks  of  the  alpine  streams  is  Aulacomnium  androgy- 
num. 
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ROCK  SLOPES. 

The  whole  upper  part  of  the  moantain  between  the  glaciers  and  snow 
banks  above  and  the  forest  belt  below  consists  of  bare  rocky  slopes, 
broken  at  intervals  by  precipitous  cliffs  and  small  heather  meadows. 
The  slopes  are  largely  pumice  sand^  strewn  and  mixed  with  fragments  of 
gray  volcanic  rock,  among  which  the  individual  plants  are  so  scattered 
as  to  disappear  in  the  general  view.^  White-footed  mice  {Peromyscua 
gambeli)  are  common  on  these  slopes,  feeding  on  seeds  of  Polygonum 
neicberryi  and  other  timberline  plants.  Pocket  gophers  {Thomomya 
moniicola)  occur  here  and  there  and  throw  up  their  characteristic  mounds 
in  the  pumice  sand  between  the  rocks.    They  subsist  on  the  tough  roots 
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and  cliff^is,  but  for  some  unaccountable  reason  even  rarer  than  the  cony, 
is  the  bushy- tailed  wood  rat  or  pack  rat  {Neotoma  cinerea)^  which,  if 
my  memory  serves  me  correctly,  is  less  common  on  Shasta  than  on  any 
other  mountain  I  have  visited  in  the  West.  The  mountain  chipmunk 
(Etitamiaa  seiiex)  and  golden  ground  squirrel  {Gdllospermophilus  chryso- 
deirus)  inhabit  the  tongues  of  pines  on  the  ridges,  and  not  infrequently 
live  in  burrows  among  the  bare  rocks.  Marmots,  it  is  safe  to  assert,  are 
altogether  absent.  We  e>ompletely  encircled  the  peak  in  the  neighbor- 
hood of  timberline,  and  examined  innumerable  ledges  and  rock  slides, 
such  as  on  other  mountains  are  inhabited  by  marmots,  but  without  find- 
ing so  much  as  a  track  or  sign  or  even  a  bleached  bone  to  indicate  that 
any  member  of  the  genus  Arctomys  had  ever  inhabited  Shasta.  In 
former  days  the  bighorn  {Ovis  canadensis)  was  common  here,  but  now 
the  occasional  fragment  of  a  skull  or  the  scattered  parts  of  a  skeleton 
are  all  that  remain.  In  fall  the  old  bucks  of  the  Columbia  black-tail  deer 
wander  up  on  the  higher  ridges.  Here  and  there,  particularly  in  the 
shelter  of  the  prostrate  white-bark  pines,  tracks  and  dung  of  rabbits 
were  seen,  but  in  spite  of  all  our  efforts  no  member  of  the  party  succeeded 
in  finding  a  rabbit  on  the  mountain.  The  species  is  probably  the  Sierra 
rabbit  (Lepus  lilamathensis)^  though  from  the  large  size  of  some  of  the 
dung  pellets  I  was  inclined  to  snspect  the  presence  of  Lepus  campestris, 

AVALANCHES. 

During  the  loosening  of  the  snow  in  spring,  avalanches  must  be  very 
common  on  the  higher  slopes,  and  it  is  probable  that  they  exert  a 
controlling  influence  in  determining  the  timber  areas  above  the  limit  of 
continuous  forest.  Nothing  forces  itself  on  the  observation  more  firmly 
than  the  peculiar  way  in  which  the  white-bark  pines  are  restricted  to 
the  long  radiating  ridges  where  they  form  narrow  tongues,  separated 
by  broad  intervals  of  steep  slopes  and  basin  shaped  valleys.  While  it 
might  be  hazardous  to  assume  that  the  absence  of  trees  from  these 
extensive  slopes  and  basins  is  due  mainly  to  avalanches,  the  fact 
remains  that  the  tracts  they  occupy  along  the  tops  and  upper  slopes 
of  the  ridges  are  entirely  out  of  reach  of  these  resistless  engines  of 
destruction. 

Now  and  then,  however,  an  avalanche,  taking  an  unusual  course, 
reaches  the  outskirts  of  one  of  these  tongues  of  alpine  pines  and 
snatches  up  and  carries  below  all  that  lie  within  its  path.  This  is 
evident  from  the  weathered  trunks  and  roots  often  found  at  the  bot- 
toms of  slopes  where  trees  have  never  grown. 

The  most  conspicuous  path  of  a  recent  avalanche  observed  is  on  Cold 
Creek,  between  the  deep  canyons  of  Mud  and  Ash  creeks  (fig.  13).  Here 
an  avalanche  of  unusual  size  must  have  shot  down  the  higher  slopes 
until  it  reached  the  upper  edge  of  the  continuous  forest  of  Shasta  firs, 
where,  instead  of  stopping,  it  cut  a  broad  swath  through  the  huge 
trees,  tearing  them  up  by  the  roots  or  snapping  them  ofl^"  and  carrying 
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tbem  on  over  an  almost  level  tract  with  such  resistless  force  that  the 
few  now  left  standing  are  deeply  scarred  at  a  height  of  10  to  15  feet 
above  the  ground,  showing  where  they  were  struck  by  other  trees  in 
passing  over  the  deep  snow.  Hundreds  of  huge  trunks  75  to  100  feet 
long  and  3  or  4  feet  in  diameter  are  strewn  in  desolate  confusion  over 
the  broad  area  that  marks  the  place  where  this  terrific  avalanche 
slowed  up  and  finally  stopped.  The  accompanying  illustration  shows 
a  part  of  this  area,  and  also  the  gate  cut  by  the  avalanche  when  it 
struck  the  upper  edge  of  the  forest. 


Fig.  13— Track  of  avalanche  Invadiog  forest  of  Sba»ta  firs  on  Cold  Creek,  east  side  of  Shasta. 

TIMBERLINE. 

Timberline  is  the  upx)er  or  boreal  limit  of  tree  growth,  as  determined 
by  temperature.  It  varies  somewhat  according  to  the  particular  species 
of  tree,  for  even  Hudsonian  species  diflFer  in  the  degree  of  cold  they 
are  able  to  endure.  Thus  in  the  northern  Cascades  where  the  alpine 
hemlock  and  alpine  fir  are  the  dominant  timberline  trees,  the  fir  pushes 
up  to  higher  altitudes  than  the  hemlock.  So  on  Shasta,  where  the 
alpine  fir  is  replaced  by  the  white-bark  pine,  the  latter  is  the  true  tim- 
berline tree  and  always  attains  higher  elevations  than  the  hemlock. 

Theoretically,  nothing  is  easier  than  tracing  timberline  on  a  moun- 
tain whose  upper  slopes  are  bare  or  dotted  with  alpine  flowers  and 
whose  middle  Slopes  support  a  continuous  forest.  Yet  on  Shasta,  and 
on  most  high  mountains,  it  is  exceedingly  difficult  to  fix  the  boundary 
of  timberline  or  indicate  its  exact  position  on  a  map.    Of  course,  it  is 
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possible  to  follow  the  appermost  trees  wherever  they  may  lead,  but  a 
map  showing  such  a  roate  would  resemble  a  saw  from  which  alternate 
teeth  had  been  removed,  the  remaining  teeth  indicating  the  way  the 
dwarf  trees  push  up  on  the  summits  of  ridges,  the  broad  spaces 
between  the  teeth,  the  treeless  gaps,  usually  the  intervening  valleys 
or  basins.  Trees  always  occur  at  some  point  in  the  bottoms  of  these 
valleys,  and  usually  extend  completely  across  them,  but  at  au  altitude 
a  thousand  feet  or  more  lower  than  that  reached  on  the  ridges,  and 
there  is  a  material  difference  in  the  trees  themselves.  If  of  the  same 
species,  those  in  the  valleys  are  much  larger  and  taller;  if  of  other 
species,  as  is  frequently  the  case,  they  belong  to  the  upper  part  of  the 
belt  below — the  middle  forest  belt.  On  Shasta,  the  trees  that  push  up 
highest  on  the  ridges  are  always  the  dwarf  wbite-bark  pines,  while 
as  a  rule  those  that  bridge  the  intervening  valleys  below  are  full- 
grown  alpine  hemlocks  or  Shasta  firs,  the  upper  limit  of  which  must 
not  be  mistaken  for  timberline.  The  difficulty  lies  in  determining 
what  ought  to  be  considered  true  timberline,  and  the  reason  why 
in  the  absence  of  obvious  barriers  the  white-bark  pines  do  not  fill  more 
than  a  third  or  a  fourth  of  the  belt  to  which  they  properly  belong. 
If  a  mountain  could  be  found  whose  upper  slopes  form  a  true  cone 
instead  of  a  series  of  alternating  ridges  and  valleys,  so  that  suc- 
cessive transverse  sections  would  be  circular  in  outline,  instead  of 
irregularly  scalloped,  it  is  probable  that  timberline  would  form  almost 
a  true  circle  around  the  peak,  rising  a  little  on  the  southwest  and 
dipping  down  a  little  on  the  northeast.  But  in  the  absence  of  such 
ideal  conditions,  actual  visible  timberline  is  usually  confined  to  the  bor- 
ders of  the  tongues  of  dwarf  trees  that  occupy  the  summits  of  the  radi- 
ating ridges  (pi.  iv).  The  explanation  of  the  absence  of  trees  from  the 
intervening  valleys  is  not  always  easily  found;  still,  if  the  valleys  are 
studied  with  reference  to  the  details  of  their  several  slope  exposures 
and  other  local  conditions,  the  position  of  tte  hypothetical  timberline, 
in  most  cases,  will  be  obvious.  Let  us  take,  for  instance,  one  of  the 
numerous  glacial  basins  on  the  south  side  of  Shasta,  bordered  on  each 
side  by  lofty  ridges  which  are  capped  by  tongues  of  white-bark  pines. 
The  bottom  of  the  valley,  whenever  its  axial  slope  is  steep  enough  to 
be  regularly  swept  by  avalanches,  can  not,  of  course,  contain  trees.  The 
broad  basin  slope  of  the  ridge  on  the  west  faces  east  and  is  in  its  own 
shadow  in  the  afternoon;  as  a  consequence  it  is  too  cold  for  trees,  but 
is  well  sprinkled  with  alpine  plants.  Its  summit  is  covered  with  dwarf 
white-bark  pines,  which  come  up  from  the  other  side  and  end  abruptly 
along  its  eastern  crest.  The  cold  eastern  slope  is,  in  its  zone  position, 
actually  above  timberline,  although  the  tongue  of  dwarf  tre^s  along 
its  crest  may  stretch  up  a  thousand  feet  above  the  lowest  alpine 
plants. 

On  the  opposite  or  eastern  side  of  the  basin  the  slope  faces  west  or 
southwest,  and  receives  the  warm  rays  of  the  afternoon  sun.    The 
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result  is  that  this  slope,  nuless  too  steep  or  otherwise  uusnited  to  tree 
growth,  or  within  the  track  of  avalanches,  is  commonly  covered  with 
white-bark  pines.  As  a  rnle  the  timbered  area  on  these  westerly  slopes 
takes  the  form  of  a  broadening  tongue,  beginning  at  the  highest  alti- 
tud  1  width 

at  ]  ikirted, 

an<  I  again 

str  i  more 

ere  in  size 

wit  le  west 

sid  fimonly 


Fia. 

n  the  left 

se.) 

ma 

Lie  late 

aft 

euce  of 

tre 

[)t  hot- 

tou 

Qelting 

snc 

reel  ess 

are 

tion  of 

tru 

This  is 

rea 

position 

of 

I 

it  from 

the  cold  east  and 

northeast 

slopes  of  the 

rmges  wnose 

summits  are 

Digitized  by  VjOOQ  IC 


30  NORTH  AMERICAN  FAUNA.  [no.  id. 

covered  with  dwarf  trees  is  tbat  these  slopes  are  in  their  zone  position 
truly  alpine  and  above  timberline,  as  already  explained. 

Nothing  is  easier  than  to  refer^'to  the  wrong  zone  species  found  in  the 
treeless  basins  between  the  pine-coveredrfdges.  But  when  it  is  under- 
stood that  parts  of  each  basii),  regardless  of  the  distance  below  the 
highest  tongue  of  timber,  ^.re  unquestionably  above  timberline  (and  con- 
sequently J.Zpiw6)  and  that  other.parts,  regardless  of  the  distance  above 
the  nearest  trees  in  the  basin,  are  unquestionably  well  below  timberline 
(and  consequently  jffudsonian'^y  mistakes  of  this  kind  will  be  less 
frequent.  .. 

THB  FOICB8TS  pP.  SHASTA. 

Shasta  rises  from  a  forested  Region  (pi.  y),  and  the  mountain  itself  is 
continuously  forest-covered  u^  Ix)  an  altitude  of  7,500  or  8,000  feet.  The 
trees  of  the  lower  slopes  are  those  of  the  surrounding  region,  but  those 
of  the  middle  and  upper  slopes  belong,  to  such  widely  different  species 
that  it  is  necessary  to  divide  the  mo^nt^iiu  forest  into  three  belts,  which, 
from  their  most  distinctive  trees,  may  be  designated  (I)  the  lower  or 
yellow-pine  belt;  (2)  the  middle  or  Shasta  fir  belt,  and  (3)  the  upper  or 
white-bark  pine  belt.  It  is  interesting  to  observe  that  these  forest 
divisions,  as  shown  later,  cofncide  with  the  three  Life  zones — the 
Transition,  Canadian,  and  Hudsonian. 

(1)  The  liO^v'er  Belt  or  Belt  of  'i^eUovr  or  Ponderosa  Pines  (Pinu$  ponderosa). 

The  most  abundant  and  characteristic  tree  of  the  lower  slopes  and 
surrounding  region  is  the  yellow  or  ponderosa  pine,  which  forms  a  con- 
tinuous open  forest  up  to  an  altitude,  on  the  south  and  west  sides,  of 
about  5,500  feet.  The  only  material  gap  in  the  pine  belt  of  the  moun- 
tain proi)er  is  a  strip  about  8  miles  in  length  on  the  cold  northeast 
quadrant,  which  is  occupied  by  lodge-pole  pines  belonging  to  the  zone 
above  (Canadian  zone). 

On  the  south  and  west  the  open  pine  forest  of  the  basal  slopes  is 
interrupted  by  extensive  parks,  which  from  a  distance  appear  to  be 
meadows  of  waving  grass.  A  nearer  view  shows  this  to  be  an  illusion, 
the  broad  fields  of  green  being  in  reality  impenetrable  thickets  of 
chaparral — a  chaparral  of  unyielding  manzanita  and  buck  brush 
{Arctostaphylos  patula  and  Geanothus  velutintis^  see  fig.  15). 

Northwest  of  Shasta  the  yellow-pine  forest  is  interrupted  by  the  open 
plain  of  Shasta  Valley,  which  on  the  southwest  ends  abruptly  at  the 
town  of  Edgewood.  North,  northeast,  and  east  of  Shasta  the  ponder- 
osa pine  forest  continues  with  unimportant  interruptions  to  Devils 
Garden,  Goose  Lake,  and  the  Madeline  Plains;  on  the  south  it  is  prac- 
tically continuous  to  the  base  of  Lassen  Butte,  and  thence  along  the 
flanks  of  the  Sierra  for  350  miles;  on  the  southwest  it  follows  the  canyon 
of  the  Sacramento  Eiver  to  a  little  below  Delta,  where,  in  the  bottom 
of  the  canyon  and  on  its  warmer  slopes,  the  curious  digger  pines  of 
the  Upper  Sonoran  zone  mix  with  and  soon  replace  the  x>onderosa  pines 
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Pine  Forest  at  west  base  of  Shasta 

Showiujir  yellow  and  sugar  pines. 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


OCT..  1899.J  YELLOW    PINE    BELT.  31 

of  the  Transition  zone.  On  the  cooler  and  higher  canyon  slopes  and 
adjacent  foothills  the  ponderosa  pines  continue  to  the  border  of  the 
Sacramento  Yalley.  West  of  Shasta  they  cover  all  but  the  highest 
elevations  of  the  Scott  Mountains,  completely  surround  Scott  Valley, 
and  reach  up  a  considerable  distance  over  the  east  arm  of  the  Salmon 
Mountains,  where,  mixed  as  usual  with  Douglas  firs,  incense  cedars, 
and  sugar  pines,  they  fill  the  Transition  zone.  Still  farther  west  they 
occur  in  greater  or  less  abundance  in  the  valleys  of  Eussian  Creek, 
North  and  South  forks  of  Salmon  River,  Trinity  River,  and  Klamath 
River,  and  at  appropriate  altitudes  on  the  west  arm  of  Salmon  Moun- 
tains, Trinity  Mountains,  and  the  mountains  between  Hoopa  Valley 
and  Redwood  Greek.     Hence  the  Shasta  forest  of  ponderosa  pines  is 


Fio.  16.— MaDzanita  chaparral  od  south  slope  of  Shasta. 

directly  continuous — either  broadly  or  by  narrow  and  tortuous  tongues — 
with  corresponding  forests  of  southern  Oregon,  northeastern  Califor- 
nia, northwestern  California,  and  the  flanks  of  the  Sierra. 

The  ponderosa  pines  of  the  Shasta  plateau  and  adjacent  region  are 
peculiar — peculiar  in  the  extent  of  their  variability — and  deserve  care- 
ful study.  Not  only  do  the  cones  of  adjacent  trees  present  an  unusual 
degree  of  variation  in  size  and  compactness  (particularly  noticeable  in 
Scott  Valley),  but  the  cones  of  trees  subjected  to  apparently  slight 
differences  of  temperature,  moisture,  and  soil  present  certain  average 
differences  that  are  quite  surprising.  Moreover,  on  higher  parts  of 
the  Scott  Mountains,  and  also  along  their  cool  east  base,  fairly  typical 
Pinunjeffreyi  grows  within  a  short  distance  of  ponderosa.    Whether  or 


Digitized  by  VjOOQ  IC 


32  NORTH  AMERICAN  FAUNA.  [xo.ie. 

not  the  two  actually  intergrade,  while  an  interesting  question,  is  of 
little  consequence  compared  with  the  fact  that  here,  as  in  the  Sierra, 
the  two  trees  occupy  adjoining  but  distinct  belts — ponderoaa  the  warmer 
and  normally  the  lower;  jeffreyi  the  colder  and  normally  the  higher.  It 
sometimes  happens,  however,  as  in  places  along  the  cold  east  base  of 
the  Scott  Mountains,  where  local  conditions  produce  abnormal  tempera- 
tures, that  a  strip  of  Jeffrey  pine  is  sandwiched  in  between  two  areas 
of  ponderosa  pine.  In  this  instance  the  low  temperature  comes  in  part 
from  the  cooling  effects  of  cold  streams,  and  in  part  from  the  afternoon 
shadows  of  the  mountains. 

The  ponderosa  forest  is  nowhere  pure  over  any  large  area,  but  is 
S[>rinkled  in  varying  proportion  with  sugar  pines,  incense  cedars, 
Douglas  firs,  and  white  firs,  and  at  lower  altitudes  with  black  oaks. 
The  stately  sugar  pines  are  so  valuable  for  lumber  that  the  best  have 
been  already  cut,  but  enough  remain  to  show  that  the  species  was 

formerly  common  in  most 
parts  of  the  ponderosa  for- 
est. The  incense  cedars 
also  are  scattered  over  the 
whole  region,  but  the  Doug- 
las and  white  firs  require 
more  moisture  and  conse- 
quently are  less  evenly  dis- 
tributed. They  are  most 
abundant  on  the  borders 
of  streams,  in  cool  canyons, 

Fia.  16.— Conesof  uouderosaand  JefiVeypinee.  ,     ,  ^,  ,,         ",  , 

and  along  the  well- watered 
east  base  of  Mount  Eddy  and  the  Scott  Mountains,  where  they  become 
the  dominant  trees,  the  ponderosa  pines  being  comparatively  scarce. 
On  drier  and  warmer  soil,  away  from  the  cooling  influence  of  the  Scott 
Mountains,  the  ponderosa  pines  rapidly  increase,  and  in  the  area 
between  Black  Butte,  Shasta  Valley,  and  the  mountain,  although 
sprinkled  with  incense  cedars  and  black  oaks,  they  form  the  purest 
ponderosa  forest  of  the  region. 

Another  conifer  of  the  yellow-pine  belt  is  the  knobcone  pine  {Pinus 
attenuata),  a  narrow  interrupted  tongue  of  which  pushes  up  Panther 
Creek.  The  deciduous  trees  of  this  belt  are  the  black  oak  {Qtiercns 
californica),  Oregon  maple  {Acer  macrophyllum),  tree  alder  (Alnus 
tenuifolia),  and  Oregon  dogwood  (Corntcs  nuttalli).  The  maple  and 
dogwood  are  restricted  to  the  lowest  levels  and  do  not  occur  in  very 
dry  places;  the  alders  are  confined  to  the  neighborhood  of  water;  the 
oak  ranges  more  widely  over  tlie  lower  half  of  the  pine  belt  and  thrives 
on  dry  as  well  as  on  moderately  moist  soils. 

The  conifers  will  be  considered  as  individual  species. 

Sugar  Pine  {Finns  lamberiiana). — The  sugar  pine  is  the  largest, 
handsomest,  and  noblest  of  our  western  pines,  and  its   wood  is  so 
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valaable  for  lamber  tfaat,  except  in  iDaccessible  places,  the  best  trees 
have  been  cnt.  The  huge  trunks,  often  G  or  7  feet  in  diameter,  rise  as 
straight  symmetrical  pillars  to  a  height  of  150  or  200  feet,  and  are  cov- 
ered with  fine  beautiful  bark.  The  long  and  graceful  branches  are 
usually  confined  to  the  upper  parts  of  the  trees,  and  the  cones  they 
carry  are  the  longest  known,  frequently  attaining  a  length  of  a  foot  and 
a  half  and  sometimes  of  2  feet.    They  are  very  light,  however,  and 

when  falling  are  by  no  means    

so  dangerous  to  the  passer 
below  as  the  shorter  and 
more  massive  cones  of  the 
digger  pines. 

Around  the  base  of  Shasta 
the  sugar  pines  reach  from  a 
point  on  the  northwest  slope 
about  4^  miles  southeast  of 
Edgewood,  near  the  south 
end  of  Shasta  Valley,  south- 
erly and  westerly  all  the  way 
around  to  Ash  Creek,  where 
they  cease  at  an  altitude  of 
about  5,000  feet.  They  are 
fairly  common  in  McGloud 
Valley  and  at  Sisson,  whence 
they  extend  south  along  the 
Sacramento  Canyon  to  'The 
Loop.'  They  are  at  present 
more  abundant  in  the  neigh- 
borhood of  Black  Butte  than 
elsewhere  about  the  moun- 
tain. In  the  Shasta  region 
they  are  not  so  large  as  on 
the  west  slope  of  the  Sierra 

,     *     ,.„         ,  . .__  J5IG.  17.— Knobconepme  on  Pautlier  Creek. 

m  central  California;   still 

the  stump  of  a  sugar  pine  measured  by  me  in  McCloud  Valley  was  7 

feet  7  inches  in  diameter  6  feet  above  the  ground. 

KifOBCONE  Pine  (Pinus  attenuataj  fig.  17). — The  kiiobcone  pine  is 
a  tree  of  erratic  distribution.  On  Shasta  it  is  confined  to  the  lower 
slopes  on  the  south  side,  from  Panther  Creek  easterly  to  a  point 
between  the  branches  of  Mud  Creek,  where  it  ranges  irregularly  from 
an  altitude  of  3,800  up  to  5,600  feet.  The  latter  limit  is  attained  in  a 
gully  a  little  east  of  Wagon  Camp,  in  a  continuation  of  the  Panther 
Creek  strip.  Lower  down  on  Panther  Creek,  where  the  original  forest 
of  poDderosa  and  sugar  pines  has  been  removed  by  the  combined  work 
of  lumbermen  and  forest  fires,  and  the  slopes  are  now  covered  by 
an  impenetrable  jungle  of  mauzanita,  this  singular  pine  remains,  com- 
21753— No.  16 5 


Digitized  by  VjOOQ  IC 


34  NORTH  AMERICAN  FAUNA.  [wo.  16. 

monly  growing  in  narrow  lines.  The  trees  are  rarely  more  than  50 
feet  in  height,  and  most  of  them  are  mnch  smaller.  They  bear  a  mar- 
velous load  of  slender  curved  cones,  which  on  the  limbs  grow  close 
together  in  whorls  or  rows,  and  on  the  trunks  are  scattered  or  grow  in 
circles.  They  remain  on  the  trees  for  many  years,  as  in  the  case  of 
few  other  species,  and  their  large  size,  extraordinary  numbers,  and 
peculiar  arrangement  give  the  tree  a  singular  and  unusual  appearance. 
Yemon  Bailey  has  given  me  the  following  note  on  some  knobcone 
pines  examined  by  him  on  Panther  Creek,  September  27, 1898: 

The  trees  were  loaded  with  cones,  in  whorls  of  three  to  seyen  around  the  branches, 
and  down  the  tmnks  to  10  or  12  feet  fVom  the  ground.  Some  of  the  cones  must  haye 
been  20  or  30  years  old,  and  perhaps  much  older.  I  cut  off  a  lot  of  the  old  lower 
cones  to  see  if  the  seeds  were  good;  and  put  them  on  a  bowlder  and  cracked  them 
with  a  few  hard  blows  of  the  ax.  All  of  them  were  full  of  worm  dust,  with  only 
now  and  then  an  undiscovered  seed  or  a  fat  white  worm.  Cones  of  medium  age  (5 
or  6  years  back  from  the  end  of  the  branch)  were  invariably  occupied  by  worms  and 
worm  dust,  and  usually  contained  few  good  seeds.  Cones  only  1  or  2  years  old 
were  rarely  wormy.  A  great  many  of  the  old  cones  had  been  dug  into  by  wood- 
peckers, either  for  seeds  or,  more  likely,  for  the  fat  white  grnbs  that  live  on  the 
seeds.  The  cones  are  too  bard  to  be  broken  or  split  apart  by  the  woodpeckers,  and 
are  opened  by  a  smooth  hole  drilled  into  the  middle,  or  sometimes  to  the  opposite 
waU.  Usually  the  opening  is  long  and  narrow.  Sometimes  the  whole  inside  of  the 
cone  has  been  drilled  out,  leaving  only  the  shell;  sometimes  a  smaU  round  hole  has 
been  drilled  just  through  the  outer  shell. 

White  Fib  {Abies  concolor  hwiana,) — The  white  fir  ranges  from 
Sisson,  at  the  bottom  of  the  west  slope  of  Shasta,  up  to  the  lower  edge  of 
the  Shasta  fir  belt,  which  it  slightly  overlaps.  At  Wagon  Camp  (fig.  1, 
alt.  5,700  feet)  both  species  are  common.  The  white  fir  requires  more 
moisture  than  the  other  conifers  of  the  lower  timber  belt,  and  con- 
sequently its  distribution  is  discontinuous.  It  is  most  abundant  along 
the  well- watered  eastern  base  of  Mount  Eddy,  north  of  Sisson.  The 
highest  elevation  at  which  it  was  observed  is  a  warm  ridge  on  the 
east  Bide  of  Mud  Creek  Canyon,  between  the  mouths  of  Mud  and  Clear 
creeks,  where,  with  a  number  of  other  Transition  zone  species,  it  occurs 
at  an  altitude  of  6,700  to  7,000  feet.  This  is  1,000  feet  above  its  usual 
limit,  and  its  presence  here  is  due  to  the  angle  and  steepness  of  the 
slope,  as  explained  elsewhere  (p,  49). 

Abies  lowiana  is  easily  distinguished  from  A.  shastensis  and  A.  mag- 
nijica  by  the  bark,  which  is  very  thick  and  deeply  furrowed,  so  that  it 
resembles  that  of  Douglas  spruce  {Pseudotstiga  mucronata)  much  more 
closely  than  that  of  the  other  Abies  of  the  region.  The  cone  scales  are 
broad  and  rather  short,  and  the  bract  is  short  and  tricuspidate  (fig.  19). 

DouaLAS  Fib  oe  Spruce  {Pseudotsuga  mucronata). — Douglas  fir  is 
scattered  irregularly  through  the  ponderosa  pine  forest.  Like  tbe  white 
fir,  it  prefers  a  moister  soil  than  suits  the  ponderosa  pines,  and  there- 
fore thrives  best  in  the  gulches  and  near  the  streams.  Thus  along  the 
cool  well-watered  east  base  of  Scott  Mountains  the  forest  consists  mainly 
of  Douglas  and  white  firs,  with  scattered  incense  cedars  and  sugar 
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and  ponderosa  pines,  while  on  the  drier  ground  a  little  farther  east 
the  pines  increase  and  the  firs  decrease  or  disappear.  Most  of  the 
larger  trees  on  the  soath  and  west  slopes  have  been  cut  for  lumber.  A 
stump  near  McOloud  Sawmill  measures,  at  6  feet  above  the  ground,  8 
fieet  in  diameter. 

Incbnsb  Gedab  {Liboeedrus  decurrens)^ — The  incense  cedar  occurs 
in  greater  or  less  abundance  in  all  parts  of  the  ponderosa  forest,  on 
both  dry  and  wet  ground,  and  from  the  bottom  of  the  valley  at  Sisson 


Fio.  18.— Inoense  cedar  on  south  slupe  below  Wagou  Camp. 

up  to  the  edge  of  the  Shasta  firs  at  Wagon  Camp.  But  it  is  common* 
est  near  the  cool  east  base  of  the  Scott  Mountains.  In  moist  places 
the  trees  often  grow  in  groups,  but  in  the  dry  forest  they  are  usually 
scattered  at  intervals  among  the  pines.  On  Shasta  the  bark  of  the 
cedars  is  generally  smooth  and  free  from  scales,  except  on  the  very 
youngest  trees.  In  the  more  humid  area  between  Scott  Mountains  and 
the  coast  the  scaly  bark  persists  for  many  years,  so  that  the  trunks  of 
middle-aged  trees  look  very  different  from  those  of  corresponding  size 
in  the  dry  interior. 
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(2)  The  Middle  Belt  or  Belt  of  Shasta  Firs  (Abiea  shastenaU), 

Above  the  forest  of  x>oiiderosa  pines,  and  therefore  not  connected 
with  similar  forests  elsewhere,  a  belt  of  Shasta  firs  averaging  2  or  3 
miles  in  breadth  and  2,000  feet  in  vertical  range  completely  encircles 
the  mountain.  It  is  the  distinctive  forest  of  Shasta — a  forest  of  tali 
stately  trees,  dark,  somber,  and  free  from  underbrush,  though  here  and 
there  beds  of  the  low  mountain  manzanita  {Arctostaphylos  nevadeiisis) 
afford  a  pleasing  relief  from  the  uniform  dark  brown  of  the  surface 
carpet — usually  a  shallow  layer  of  fir  needles  mixed  with  decayed  cones 
and  wood.  The  massive  trunks,  which  on  the  steep  sloi>es  are  often 
swollen  just  above  the  ground  to  give  greater  strength  to  resist  the 
pressure  of  snow,  average  from  4  to  6  feet  in  thickness  and  some  attain 
a  diameter  of  7  or  8  feet.  Above  the  level  of  winter  snow  their  northern 
sides  are  usually  covered  with  the  handsome  bushy  yellow  lichen, 
Evernia  vulpinay  which  also  clothes  many  of  the  branches;  and  in  the 
denser  parts  of  the  forest  the  trees  are  drai)ed  with  pendant  masses  of 
the  long  black-beard  lichen,  Alectoria  frenionti.  The  forest  almost 
everywhere  consists  of  large  mature  trees,  and  is  free  from  evidences  of 
fire;  but  in  one  place,  between  Mud  Creek  Canyon  and  Cold  Creek,  a 
considerable  area,  evidently  an  old  burn,  is  covered  with  young  trees 
averaging  perhaps  20  feet  in  height. 

As  a  rule,  the  Shasta  firs  stop  abruptly  where  the  white-bark  pines 
begin,  and  trees  at  their  upper  normal  limit  are  of  full  size.  But  now 
and  then  on  the  steep  and  relatively  warm  southwesterly  slopes  of 
the  ridges,  dwarf  Shasta  firs  occur.  The  highest  point  at  which  such 
were  observed  was  at  an  altitude  of  8,900  feet  on  the  east  rim  of  Mud 
Creek  Canyon,  where  a  few  stunted  trees  3  or  4  feet  in  height  were  found 
mixed  with  white-bark  pines.  On  a  similar  warm  slope  west  of  Squaw 
Creek  a  scattered  line  of  these  trees  was  noted  at  an  altitude  of  8,100 
to  8,300  feet.  Here  the  largest  were  20  feet  in  height.  Their  bark  dif- 
fered materially  from  that  of  trees  lower  down,  being  pale  grayish 
instead  of  dark  brown,  and  thin,  smooth,  and  full  of  blisters,  instead  of 
thick  and  deeply  furrowed.  These  fir  trees  were  mistaken  for  another 
species  until  1  had  the  good  fortune  to  find  a  few  bearing  cones,  which, 
on  August  1,  were  two-thirds  or  three-fourths  grown.  To  my  surprise, 
they  had  long  exserted  bracts  which,  as  in  the  young  cones,  stood 
straight  out  horizontally.  Very  young  cones  (2  to  3^  inches  long)  always 
appear  to  consist  of  bracts  alone,  the  scales  being  hidden  inside.  On 
breaking  open  the  cones  the  tiny  scales  are  seen  encircling  the  axis; 
they  are  less  than  half  the  size  of  the  bracts  and  occupy  the  innw  half 
of  the  diameter  or  section  of  the  cone. 

The  normal  bark  of  the  Shasta  fir  resembles  that  of  the  alpine  hem- 
lock. It  is  rather  regularly  furrowed  vertically,  and  the  plates  between 
the  furrows  are  cracked  horizontally,  so  that  it  suggests  that  of  the 
X>onderosa  pine,  though  the  plates  are  smaller  and  less  red.  Along  the 
lower  edge  of  the  Shasta  fir  belt  the  bark  is  darker  and  the  cracks 
and  furrows  are  narrower. 
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The  upper  edge  of  the  Shasta  fir  belt  meets  the  alpine  hemlocks  and 
white-bark  pines  of  the  belt  above;  the  lower  edge  the  ponderosa  pines, 
incense  cedars,  Donglas  spruce,  and  white  firs  of  the  belt  below. 
The  firs  are  easily  distinguished  by  bark,  branches,  and  cones.  The 
Shasta  fir  has  very  dark  and  relatively  thin  bark,  regularly  ilirrowed 
so  as  to  form  ^plates'  like  those  of  the  ponderosa  pines,  only  smaller, 
narrower,  and  transversely  cracked.  The  branches  are  irregular,  droop 
at  first  (ftom  the  weight  of  winter  snow),  and  then  curve  upward,  and 
the  branchlets  are  small  and  terete,  and  stand  out  with  mathematical 
precision ;  the  cones  are  huge,  and  their  green,  tongue-like,  single-pointed 
bracts  protrude  far  beyond  the  scales,  as  in  the  noble  fir  of  the  north- 
ern Cascades.  In  young  cones  the  bracts 
stand  out  straight;  in  old  cones  they  are 
strongly  defiexed.  The  white  fir  {Abies 
loiciana)  has  much  thicker  and  grayer 
bark,  deeply  furrowed  at  base  and  not 
forming  regular  scales  or  plates;  the 
branches  are  more  regular  and  more  nearly 
horizontal,  the  branchlets  flatter,  more 
spreading,  and  lacking  the  mathematical 
lines  of  the  Shasta  fir;  the  cones  are  more 
slender,  and  the  tricuspidate  bracts  are 
short,  reaching  less  than  half-way  across 
the  scale.  The  cone-scale  differences 
are  shown  in  the  accompanying  diagrams. 
(See  fig.  19.)  The  year  1898  was  an  <  off  year' 
for  cones,  but  plenty  of  old  scales  were 
found  on  the  ground,  and  broken  cones 
were  discovered  in  holes  in  logs,  where 
they  had  been  carried  by  pine  squirrels. 

The  Shasta  fir  forest  is  mainly  pure, 
but  in  places,  particularly  on  the  east 
and  northeast  sides  of  the  mountain,  silver  pines  are  scattered  through 
it,  and  in  one  place  along  its  lower  border  (between  Ash  and  Incon- 
stance  creeks)  the  firs  are  replaced  by  lodge-pole  pines,  the  only  ones 
on  the  mountain. 

Whether  or  not  Abies  magnifioa  occurs  on  Shasta  is  a  question  on 
which  we  can  throw  no  light.  I  do  not  know  how  to  tell  magnifica 
from  shastensis  except  by  the  cones,  and  the  trees  did  not  bear  cones  the 
year  of  our  visit.^  Still,  we  found  great  numbers  of  old  cones  tucked 
away  by  the  squirrels  in  decayed  logs,  and  disconnected  scales  under 
most  of  the  trees  where  search  was  made,  and  among  all  these  failed  to 
find  a  single  bract  which  was  not  strongly  exserted.    And  yet  Miss 

»  While  this  paper  was  passing  through  the  press  (July,  1899),  Walter  K.  Fisher 
revisited  Shasta.  He  found  the  firs  heavily  laden  with  cones^  and  although  thou- 
sands of  trees  were  examined  he  failed  to  find  a  single  cone  without  the  exserted 
braets. 


Fio.  19.— Cone  scales  of  (a)  Ahiet  fhtts- 
terms  and  (b)  Abies  enneolorlotoiana. 
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Alice  Eastwood  showed  me,  in  the  herbarium  of  the  Galifornia  Acad- 
emy of  Sciences,  a  cone,  said  to  have  come  from  Wagon  Camp,  in  which 
tfae  bracts,  except  a  few  at  the  base,  are  not  exserted. 

Silver  Pine  or  Mountain  White  Pine  {Pinus  monticola). — Silver 
pines  occar  here  and  there  on  Shasta,  scattered  among  the  Shasta  firs. 
They  were  fonnd  in  greatest  abundance  on  a  pumice  slope  south  of 
Brewer  Greek  Canyon,  where  they  are  the  dominant  trees  up  to  an 
altitude  of  7,200  feet,  and  where  the  ground  was  strewn  with  cones  of 
the  previous  year — cones  in  which  the  scales  are  strongly  reflexed. 


PiQ.  20.— White-bark  pine  {FinuaalbicaulU). 

In  this  area,  along  Brewer  Creek,  they  meet  and  slightly  overlap  the 
alpine  hemlocks  and  white-bark  pines  of  the  zone  above.  They  are 
common  also  on  the  steep  lava  ridges  on  the  north  side  of  Shasta,  par- 
ticularly in  the  neighborhood  of  Inconstance  Creek  and  in  Mud  Greek 
Canyon,  especially  on  the  west  side  of  the  ridge  between  Mud  and 
Clear  creeks.  A  few  trees  occur  near  the  top  of  Red  Cone,  east  of 
Wagon  Gamp. 

Lodge-Pole  Pine  {Pinus  murrayana). — The  lodge-pole  pine  was 
not  found  on  Shasta  exc/Opt  on  the  northeast  quadrant,  where  Ver- 
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noB  Bailey,  in  following  the  wagon  road  around  the  mountain,  passed 
through  a  belt  of  it  about  8  miles  in  length.  It  begins  3  miles 
northeast  of  Ash  Greek  at  an  altitude  of  about  5,400  feet  and  reaches 
northerly  to  about  3  miles  northwest  of  Incon  stance  Creek,  where 
it  ends  abruptly  at  an  altitude  of  5,600  feet.  Here  it  is  the  dominant 
tree,  and  in  half  of  it  the  only  tree.  This  area  is  covered  during  the 
latter  part  of  the  afternoon  by  the  shadow  of  the  mountain,  and  conse- 
qaently  is  colder  than  places  of  equal  altitude  farther  north  or  south. 
The  soil  is  sandy  and  barren  and  the  trees  are  of  small  size. 

(3)  The  Upper  Belt  or  Belt  of  "White-Bark  Pines  (Pinus  atbicaulis). 

Still  above  the  forest  of  Shasta  firs,  braving  its  way  upward  over  the 
bare  rocky  ridp^^s  into  the  very  teeth  of  the  domain  of  perpetual  snow, 
is  another  timber  belt — an  c  pen  belt  of  straggling,  irregular  trees,  whose 


Fio.  21.— Dwarf  white-bnrk  piuoA  on  a  high  ridge. 

whitened,  twisted  trunks  with  their  storm-beaten  heads  of  green  are 
among  the  most  weirdly  picturesque  objects  on  the  mountain  (fig.  20). 
The  tree  is  the  timberline  white-bark  pine,  which,  wherever  found, 
pushes  its  way  over  steep  and  barren  slopes  to  the  extreme  upper  limit 
of  tree  growth. 

At  the  lower  part  of  its  range  it  forms  an  almost  continuous  though 
narrow  belt  around  the  mountain,  and  often  attains  a  height  of  30  or  40 
feet  and  a  diameter  of  2  feet.  In  the  higher  parts  of  its  range  it  soon 
becomes  restricted  to  the  ridges,  leaving  the  intervening  basins  and 
gulches  bare,  and  as  it  climbs  higher  and  higher  becomes  more  and 
more  reduced  in  size  and  undergoes  material  changes  of  form  and  posi- 
tion. At  certain  altitudes  the  slanting  trunks,  only  4  or  5  feet  in 
height,  serve  as  pillars  to  support  the  flattened  tops  which  form  a 
canopy  of  intertwined  and  matted  branches  (fig.  21). 
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These  dwarf  groves  oflFer  attractive  shelters  from  wind  and  storm, 
and  we  usually  camped  among  them  when  working  the  upper  slopes. 

The  tree  is  one  of  exceptional  hardihood,  and  as  it  pushes  on  still 
farther  into  the  realm  of  cold  the  trunks  become  completely  prostrate 
and  the  branches  hug  the  ground,  forming  among  the  rocks  dense  mats 
which  sometimes  rise  a  foot  or  two  above  the  general  level,  but  at  their 
upper  limit  usually  occupy  depressions,  or,  if  growing  in  the  lee  of  a 
bowlder,  crouch  behind  it  and  continue  its  surface  level  to  the  adjacent 
8lox>e,  as  if  trimmed  to  fit.  Indeed,  one  is  amazed  at  the  way  these 
uppermost  pines  avoid  exposure  by  flattening  themselves  into  the  hol- 
lows, as  if  afraid  to  lift  a  finger  above  the  general  level.  Their  life  is  a 
perpetual  struggle— not  against  competing  plants,  but  against  a  hostile 
environment.  In  summer  they  are  buffeted  by  the  winds  and  pelted  by 
sand  and  gravel;  in  spring  they  are  swept  and  torn  by  the  resistless 
avalanches,  and  in  winter  they  are  deeply  buried  under  heavy  banks  of 
snow.  The  prostrate  trunks  in  young  and  middle-aged  healthy  trees 
are  completely  concealed,  often  half  covered  by  stones  and  pumice  sand, 
and  hidden  by  the  density  of  their  own  branches  and  foliage ;  but  in  very 
old  trees,  and  those  injured  by  passing  avalanches  or  laid  bare  by  the 
washing  away  of  protecting  rocks  during  violent  storms,  the  trunks  are 
partly  exposed  and  their  extraordinary  features  may  be  easily  examined. 
As  a  rule  they  are  not  only  naked,  but  the  strongly  twisted  wood, 
gnarled,  contorted,  and,  ironlike  in  firmness,  has  been  eaten  into  by 
the  sand  blast  till  the  knots  and  hardest  parts  stand  out  in  prominent 
ridges. 

A  little  below  timberliue  on  the  north  side  of  Shasta,  between  !N^orth 
Gate  and  Shastina,  is  an  extensive  gently  sloping  pumice  plain,  strewn 
with  fragments  of  gray  shaly  lava,  and  thickly  spotted  with  rather 


Fig.  22.— Pamioe  plain  oorth  side  of  Sbaata,  showiDg  tlmberline  mats  of  Mhite-bark pines. 

large  mats  of  pines,  averaging  2  to  4  feet  in  height,  which  give  a  most 
curious  aspect  to  the  region  (fig.  22).    This  area,  which  is  about  a  mile 
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and  a  half  across  (horizontally),  must  contain  thousands  of  acres  of  the 
dwarf,  flattened  pines.  Along  its  lower  edge,  singularly  euongh,  trees 
of  the  same  species  suddenly  stand  upright  and  grow  to  large  size, 
forming  a  rather  solid  forest,  perhaps  30  feet  in  height,  with  an  abrupt 
front  facing  the  dwarf  pines  above.  The  suddenness  of  the  transition 
is  unusual  and  difficult  to  explain. 

The  forest  just  mentioned  is  probably  the  largest  continuous  area  of 
Tinus  alhicaulis  on  Shasta.  Situated  a  little  below  timberline,  it 
stretches,  apparently  without  interruption,  from  Korth  Gate  Buttes 
to  Diller  Canyon,  a  distance  of  fully  5  miles,  thus  encircling  the  north- 
west quadrant  of  the  mountain,  including  Shastina. 

Perhaps  the  most  attractive  grove  of  white-bark  pines  on  Shasta  is 
one  that  fills  an  open  gulch  or  glade  on  the  east  side  of  North  Gate 
Buttes.  Here,  in  the  lower  part  of  their  belt,  the  trees  are  large  and 
uncommonly  symmetrical,  and  the  gray  pumice  soil  is  covered  with 
silvery  lupines.  In  ascending  the  gulch  the  pines  gradually  decrease 
in  size  until  at  'The  Gate'  (alt.  8,500  feet)  they  are  dwarfed  and  their 
tops  are  broadly  flattened. 

The  normal  altitudinal  limits  of  the  white-bark  pines  on  Shasta  are 
hard  to  fix.  On  the  south  and  southwest  sides  the  trees  descend  in 
places  to  7,500  feet  and  range  thence  upward  on  the  hottest  ridges  to 
an  eictreme  limit  of  9,800  feet.  But  this  extreme  altitude  is  attained  at 
two  points  only — on  the  long  ridge  above  *The  [South]  Gate'  (near  Bed 
Butte)  and  on  a  ridge  about  a  quarter  of  a  mile  west  of  Mud  Creek 
Canyon.    On  the  west  rim  of  the  canyon  the  pines  stop  at  9,500  feet 


FlO.  23.— A  large  prostrate  tree  of  white-bark  pine,  a  little  below  timberline. 

and  on  the  ridge  on  the  east  side  at  8,600.  Probably  9,300  to  9,500 
would  be  a  fair  average  for  their  upper  limit  on  the  warmer  southerly 
slopes. 

On  the  cold  northeast  slope,  just  south  of  Brewer  Creek,  they  descend 
121753— No.  16 6 
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on  a  barren  pumice  slope  to  7,000  feet,  where,  sparingly  mixed  with 
alpine  hemlocks,  they  meet  the  upper  limit  of  Shasta  firs  and  silver 
pines. 

Black  Alpine  Hbivilock  [Tsuga  mertensiana^), — But  the  white- 
bark  pine,  although  the  dominaDt  and  most  widely  distributed  tree  of 
the  upper  timber  belt,  is  not  the  only  tree,  for  in  places  it  is  mixed 
with  or  replaced  by  the  black  alpine  hemlock.  Shasta  is  a  very  dry 
mountain,  and  yet  the  white-bark  pine  thrives  on  its  driest  slopes  and 
grows  among  the  bare,  naked  blocks  of  lava  where  tree  life  seems 
impossible.  The  hemlock  requires  more  moisture,  and  therefore  is  at  a 
decided  disadvantage.  It  never  reaches  as  high  as  Pinus  alhicaulis 
and  attains  its  best  development  along  the  lower  border  of  the  Hud- 


FiG.  24.— Hlack  alpine  hemlocks  near  Squaw  Creek. 

sonian  zone,  where  it  occurs  in  disconnected  sheltered  localities — 
usually  in  canyons  or  on  the  shady  east  or  northeast  sides  of  buttes  or 
ridges,  where  there  is  more  moisture  than  on  the  exposed  slopes.  Since 
these  shady  easterly  slopes  are  always  cold,  the  hemlocks  that  occupy 


^This  is  the  species  heretofore  commonly  known  as  Tsuga  pattoni  or  Tsuga  patto- 
niana.  It  has  been  recently  discovered  that  the  name  Tauga  meriensiana,  commonly 
applied  to  the  Pacific  lowland  hemlock,  was  first  given  to  the  present  alpine  species, 
necessitating  a  most  unhappy  change  of  name.  Fortunately,  however,  the  common 
English  names  of  the  two  and  their  widely  different  zone  ranges^-one  restrioted  to 
the  low  Transition  belt  near  the  coast,  the  other  to  the  high  Hudsonian  zone  on  the 
loftiest  mountains — may  prevent  the  confusion  that  otherwise  would  result  from  the 
change  of  name. 
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them  descend  in  tongues  considerably  below  the  usual  lower  limit  of 
the  belt  to  which  they  belong.  The  most  extreme  case  of  the  kind 
observed  is  on  the  east  side  of  the  series  of  hills  and  ridges  known  on 
the  map  as  'Gray  Butte,'  where  a  gulch,  sheltered  from  the  warm  after- 
noon sun  and  moistened  by  seepage  from  melting  snows,  carries  the 
hemlocks  to  a  lower  altitude  than  they  reach  elsewhere.  On  suitable 
slopes  they  usually  begin  about  7,200  or  7,300  feet  and  range  up  to 
about  8,000  feet.  The  highest  altitude  at  which  they  were  observed  is 
8,700  feet,  a  little  east  of  Mud  Creek  Oanyon,  where  a  few  stunted  trees 
were  found  among  the  white-bark  pines.  Their  extreme  upper  limit  is 
thus  a  thousand  feet  lower  than  that  of  the  white-bark  pines.    This  is 


Fio.  25. — Oroap  of  alpine  hemlocks  near  Deer  Canyon. 

due,  in  part  at  least,  to  the  character  of  the  upper  slopes,  where  no 
trees  can  grow  except  on  the  ridges — as  explained  under  the  head  of 
Timberline  (pp.  27-30) — and  here  the  ridges  are  too  exposed  and  too 
dry  for  hemlocks. 

On  Shasta  the  alpine  hemlock  does  not  grow  in  such  luxuriance 
or  attain  such  dimensions  as  in  the  Cascade  Kange.  The  average 
height  of  mature  trees  seems  to  be  80  or  100  feet;  the  average  diameter 
a  little  less  than  3  feet.  Trunks  4  and  5  feet  through  are  by  no  means 
rare  and  the  one  shown  in  the  accompanying  photograph  (fig.  26)  meas- 
ured G  feet.  It  is  a  characteristic  habit  of  hemlocks  on  sloping  ground 
to  grow  in  clusters,  3  to  7  si)ringing  from  a  common  base.  In  this  way, 
when  young,  they  are  better  able  to  withstand  the  pressure  of  the  snow. 
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Those  that  grow  singly  usually  support  themselves  by  having  the 
trunks  strongly  curved  downward  just  above  the  ground,  as  shown  in 
fig.  26. 

The  alpine  hemlock  is  one  of  the  most  picturesque  and  attractive 
trees  of  our  western  mountains.  Its  beauty  is  due  in  part  to  the  hand- 
some trunks  and  irregular  drooping  branches,  but  mainly  to  the  dense 
and  peculiarly  tufted  foliage  which  falls  in  graceful  masses  in  such 
manner  as  to  conceal  the  branches  and  upper  parts  of  the  trunks.  The 
twigs  or  ultimate  branchlets  curve  upward  and  the  needles  stand  out 
on  all  sides  and  point  outward — away  from  the  body  of  the  tree — pro- 
ducing a  tufted  appearance  very  unlike  that  of  other  conifers.    This 


Fio  26.— Trunk  of  alpine  hemlock,  showing  thickening  and  curvature  of  base. 

effect  is  heightened  during  the  latter  part  of  summer  by  the  light  green 
tips  of  the  new  growth. 

The  hemlock  forest  is  dark,  somber,  and  silent,  and  its  drooping 
branches  are  draped  with  the  dangling  beards  of  the  black-beard 
lichen  {Alectoriafremonii).  The  only  color  that  breaks  the  otherwise 
uniform  darkness  is  the  bright  yellow  lichen  (Evernia  vulpina)  which 
covers  the  north  or  northwest  sides  of  the  trunks  and  upper  sides  of 
the  branches — a  conspicuous  feature  and  one  seemingly  out  of  harmony 
with  the  general  tone  of  the  forest.  In  all  these  respects  the  hemlock 
forest  accentuates  the  features  of  the  Shasta  fir  forest  of  the  belt  below, 
with  which  it  is  directly  continuous.  The  tree  trunks  and  bark  also 
resemble  those  of  the  Shasta  firs.    The  bark  is  in  long  scales  which,  as 
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the  trees  grow,  thicken  into  irregular  plates  transversely  broken  at 
intervals  of  8  to  13  inches. 

In  the  growing  tree  the  branches  die  from  below  upward  in  a  curious 
way.  First  a  subdivision  of  a  low  branch  dies  and  the  tips  curl  down- 
ward and  inward,  drawing  together  until  they  form  a  close  curl  or 
tail  which  can  be  set  on  fire  by  a  single  match.  Dozens  of  these  curls 
can  be  seen  on  most  of  the  young  trees,  and  also  on  the  lowermost 
remaining  branches  of  the  middle-sized  and  some  of  the  old  ones.  This 
process  of  dying  and  curling  continues  until  all  the  lower  branches  are 
dead.  Meanwhile,  the  curl-tails  gradually  drop  off  and  litter  the 
ground,  leaving  the  bare  dead  branches  hanging  down  at  a  sharp  angle. 
These  dead  branches  hug  the  trunks  closer  than  the  living  ones  and 
cling  on  until  the  bark  comes  o%  when  they  form  an  armature  of 


Fio.  27. — Group  of  alpiue  hemlocks. 

unsightly  bleached  and  brittle  sticks  pointing  downward  around  the 
trunk.  These  in  time  break  oflF,  too,  so  that  as  the  tree  grows  into 
maturity  the  handsome  trunk  finally  becomes  clear  and  clean. 

The  alpine  hemlocks  are  prolific  bearers  and  the  ground  is  always 
strewn  with  their  cast-off  cones,  which  average  about  2^  inches  in 
length,  and  have  a  dark  streak  down  the  middle  of  each  scale.  When 
young  the  cones  are  conical,  when  old  and  the  scales  become  fully 
reflexed  they  are  slender,  subcyliudrical  and  only  three-fourths  of  an 
inch  in  diameter.  Year  after  year  the  cones  fall  to  the  ground  in 
such  prodigious  numbers  that  they  form  a  very  important  part  in 
the  layer  of  felting  that  covers  the  surface  in  the  hemlock  forests — 
a  loose  dark  felting  composed  of  disintegrating  needles,  twigs,  and  cone 
scales  pressed  firmly  together  by  the  weight  of  the  snow  in  winter,  and 
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only  rarely  dotted  by  living  plants.  In  moist  spots,  particularly  along 
the  borders  of  the  tiny  sparkling  streams,  the  red  heather  {Phyllodooe 
empetriformis)  forms  little  beds  and  the  delicate  feathery  Lutkeapecti- 
nata  spreads  a  faint  veil  of  green  over  the  dark  soil.  In  the  drier 
parts  of  the  forest  hardly  a  plant  is  seen  save  now  and  then  a  solitary 
clnmp  of  prince's  pine  (Chimaphila  menziesi)  or  painted  wintergreen 
(Pyrola  picta). 

Late  in  September  the  hemlocks  molt  and  the  wind  brings  down  show- 
ers of  needles  that  falling  on  the  tent  at  night  sonnd  like  rain.  Their 
color  has  now  changed  from  green  to  golden  brown  and  they  sprinkle 
the  black  floor  of  the  forest  so  thickly  as  to  change  its  appearance. 

FOREST  FIRES. 

Dnring  the  past  ten  years  the  country  about  Shasta,  particularly  on 
the  west  and  south,  has  been  repeatedly  devastated  by  forest  fires. 
Here,  as  elsewhere,  lumbermen  and  fires  have  destroyed  the  greater 
part  of  the  timber  on  the  lower  slopes  and  adjacent  plain,  which  are 
now  covered  by  a  dense  chaparral  of  manzanita  and  buckbrush,  dotted 
with  scattered  pines.  Fortunately,  the  fires  have  not  as  yet  spread 
upward  far  enough  to  do  much  damage  to  the  Shasta  firs  of  the  middle 
timber  belt.  Whether  the  character  of  these  trees  and  the  freedom  of 
the  ground  beneath  from  combustible  material  will  prevent  the  spread 
of  fire  remains  to  be  seen.  Thus  far  the  greatest  harm  has  been  done 
in  the  forests  of  ponderosa  and  sugar  pines,  where  lumbering  opera- 
tions are  being  carried  on  with  painful  vigor. 

While  we  were  on  the  mountain,  from  the  middle  of  July  until  the 
end  of  September,  one  or  more  fires,  the  result  of  vandalism  or  neglect, 
were  raging  continuously  on  the  south  and  west  slopes,  and  two  of  them 
did  irreparable  injury.  One  began  near  some  woodcutters'  shanties,  3 
or  4  miles  below  Wagon  Gamp,  on  the  road  to  Sisson ;  the  other  and 
more  destructive  originated  in  the  area  covered  by  the  lumbering  opera- 
tions from  McCloud  Mill  and  pushed  swiftly  up  the  Panther  Creek 
slope,  consuming  the  greater  part  of  the  only  area  of  Pint^  attenuata 
on  Shasta  and  burning  great  tongues  into  the  handsome  fir  forest  on 
both  sides  of  Wagon  Gamp,  which  it  closely  and  almost  completely 
surrounded. 

The  fire  that  lasted  longest  in  the  summer  of  1898  did  the  least  harm. 
It  consumed  a  worthless  tract  of  manzanita  chaparral  between  Black 
Butte  and  the  mountain,  and  gave  off  a  surprisingly  enormous  quantity 
of  smoke,  hiding  the  country  to  the  west  for  a  full  month.  During  its 
continuance  the  entire  mountain  was  often  enveloped  in  smoke  and 
when  the  wind  was  northwest,  as  it  was  a  great  deal  of  the  time, 
showers  of  burned  leaves  fell  daily  at  our  camps.  On  August  2,  when  we 
were  at  work  on  the  rocky  slopes  above  the  head  of  Squaw  Greek  at  an 
altitude  of  9,500  feet,  charred  leaves  fell  so  abundantly  that  we  caught 
many  in  our  hands.    Great  clouds  of  smoke  rolled  up  between  us  and 
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the  sun,  which  became  deep  red  like  the  full  moon  and  then  disappeared. 
At  5  o'clock  the  smoke  began  to  settle  back,  as  it  always  did  when  the 
chill  of  the  evening  came  on,  and  the  sun  reappeared,  to  set  as  usual 
behind  the  dark  outlines  of  the  distant  mountains. 

Fires  on  the  south,  in  the  valley  of  the  McOloud,  cut  off  the  view  in 
that  direction,  and  it  was  only  at  rare  intervals,  and  usually  at  sun- 
set, that  we  were  able  to  see  the  snowy  crown  of  Lassen  Butte  60 
miles  away.  Even  Castle  Crags,  almost  at  our  feet,  were  rarely  visible. 
This  experience  is  frequent  in  the  west;  and  of  the  hundreds  of  persons 
who  visit  the  Pacific  slope  every  summer  to  see  the  mountains,  few  see 
more  than  the  immediate  foreground  and  a  haze  of  smoke  which  even 
the  strongest  glass  is  unable  to  penetrate. 

Along  the  railroad  between  the  head  of  Sacramento  Canyon  and 
Shasta  Valley  one  traverses  desolate  tracts  which  a  few  years  ago  were 
covered  by  a  noble  forest  of  ponderosa  and  sugar  pines. 

EFFECTS  OF  BURNS  IN  CKANGING  ZONE  POSITIONS. 

A  bum  in  the  lower  part  of  the  Shasta  fir  forest  a  little  above 
Wagon  Camp  affords  an  excellent  illustration  of  the  way  fires  some- 
times change  the  zone  relations  of  particular  areas.  The  area  in  ques- 
tion was  well  within  the  Canadian  zone  before  the  fire,  which  occurred 
only  a  few  years  ago.  Since  the  fire.  Transition  zone  species  have  crept 
up  the  ridge,  and  now  Ceanothus  velutinus^  Arctostaphylos  patula,  Hor- 
Jcelia  pseudocapitata,  Apocynum  pumilumj  Oayophytum  ramosissimum^  and 
others  are  common.  The  manzanita  and  buck-brush  are  young  and 
small  but  are  spreading,  so  that  in  a  few  years  the  ridge,  whic^h  has  a 
warm  southerly  slope,  will  be  mainly  I'ransition.  But  in  the  mean- 
time a  new  growth  of  Shasta  firs  has  started,  and  in  ten  or  twenty 
years  is  likely  to  overtop  and  drown  out  the  Transition  zone  species, 
enabling  the  Canadian  zone  to  reclaim  the  burn. 

Such  cases  of  alternation  of  zones  resulting  from  the  clearing  of 
forest  land  are  not  uncommon,  particularly  when  deforestation  is 
caused  or  accompanied  by  fire.  But  on  steeper  slopes,  especially  rock 
slopes,  if  the  vegetable  layer  is  burned  off,  the  (lower)  zone  which 
creeps  up  to  replace  the  (higher)  one  destroyed  becomes  permanent  or 
nearly  so. 

It  may  be  laid  down  as  a  general  rule  that  the  destruction  of  forests, 
by  admitting  the  sun  and  wind,  lessens  the  moisture  in  the  soil  and 
increases  the  temperature,  thus  inviting  animals  and  plants  to  come  in 
from  adjacent  warmer  areas.  Deforestation  of  an  area  therefore  tends 
to  lower  its  zone  position. 

SLOPE  EXPOSURE. 

By  slope  exposure  is  meant  the  inclination  of  the  earth's  surface  at 
m  particular  point  with  reference  to  the  angle  at  which  it  receives  the 
son's  rays.    The  amount  of  heat,  were  it  not  for  the  retarding  effect  of 
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the  atmosphere,  would  be  greatest  at  noon,  when  the  sun's  position 
with  reference  to  the  earth  is  most  nearly  vertical.  But,  as  everyone 
knows,  the  atmosphere  becomes  heated  slowly  and  does  not  attain  its 
highest  temperature  until  the  middle  or  latter  part  of  the  afternoon, 
the  hour  varying  with  the  locality.  Hence  slopes  that  face  the  sun 
most  nearly  at  a  right  angle  at  the  time  of  day  when  the  atmosphere 
is  hottest  are  naturally  the  hottest  slopes — those  that  carry  the  zones 
highest;  while  conversely,  slopes  that  face  the  opposite  direction  are 
naturally  the  coldest  slopes — those  that  depress  the  life  zones  lowest. 
At  Portland,  Oregon  (about  276  miles  north  of  Shasta),  the  hottest 
part  of  the  day  in  summer  is  a  little  after  4  o'clock  in  the  afternoon, 
at  which  time  the  sun  is  nearly  due  west.  Oonsequently  the  hottest 
uncomplicated  slopes  are  those  that  face  west  or  a  little  south  of  west. 
The  accompanying  diagram  shows  the  actual  mean  hourly  march  of 
atmospheric  temperature  at  Portland,  Oregon,  for  June,  July,  and 
August : 


FiQ.  28.— Diagram  showios  average  hourly  march 
of  temperature. 

The  influence  of  slope  exposure  on  the  faunas  and  floras  of  moun- 
tainous regions  is  profound.  Measured  by  a  scale  of  altitudes,  it 
amounts  on  ordinary  slopes  to  nearly  a  thousand  feet,  and  on  steep 
slopes  is  still  more  marked.  Thus  on  mountains  it  is  usual  for  plants 
and  animals  of  x)articular  species  to  occur  on  warm  southwesterly 
slopes  at  elevations  800  to  1,000  feet  higher  than  on  cool  northeasterly 
slopes.  Similarly  on  north  and  south  ridges,  the  faunas  and  floras  of 
the  warm  west  slopes  often  belong  to  lower  zones  than  those  of  equal 
elevations  on  the  cool  east  slopes. 

Shasta  aflbrds  innumerable  examples  of  the  eflects  of  slope  exposure, 
both  simple  and  complicated  by  canyons. 

An  excellent  illustration  of  the  latter  is  to  be  found  in  Mud  Creek 
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Cauyon,  aear  the  mouth  of  Clear  Creek  (see  pi.  iii).  The  altitude  of 
the  bottom  of  the  canyon  at  this  point  is  6,700  feet,  which  would  nat- 
araUy  place  it  in  the  middle  of  the  Canadian  zone.  The  steep  west 
side  of  the  narrow  ridge  between  the  two  creeks  receives  the  afternoon 
san  at  nearly  a  right  angle,  and  is  in  consequence  an  unusually  warm 
slope  for  the  altitude.  The  result  is  that  seeds  of  plants  carried  upward 
by  winds  and  birds  from  the  Transition  zone,  more  than  1,000  feet 
below,  have  here  found  a  favorable  resting  place  and  have  grown  into 
a  colony  of  Transition  zone  species,  among  which  are  Abies  concolor 
loicianaj  Arotostaphylos  paUiUij  Kunzia  tridentata,  Amelanchier  alnifolia^ 
Rubus  parvifloru^y  Sorhus  sambucifolia,  Symphoricarpos  pilosusj  JRihes 
rUcosismmiimj  B.  amictum^  Sambueaa  melanocarpa,  Apocynum  pumilum^ 
Spircea  douglasi^  Vaccinium  (arbusculaf),  Lupinus  elmerij  Eriogonum 
marifolium^  Oilia  aggregata,  Pteris  aquilina  lanuginosa^  and  the  large 
Transition  zone  form  of  Casiilleja  miniata.  Just  across  the  canyon, 
and  in  one  place  less  than  100  feet  from  the  lower  edge  of  this  isolated 
Transition  colony  and  at  a  lower  level,  are  species  belonging  to  the 
Hudsonian  zone — such  as  Pentstemon  newberryi  and  Pulsatilla  occiden- 
tali9.  Thus,  growing  close  together  on  opposite  slopes  of  the  same 
canyon,  are  species  characteristic  of  zones  both  above  and  below  the 
one  to  which  the  altitude  properly  belongs.  This  case  is  by  no  means 
peculiar  and  is  a  good  illustration  of  the  simpler  effects  of  slope  exposure 
commonly  shown  in  mountain  canyons. 

Another  class  of  cases  is  found  on  the  buttes  and  hills.  A  mile 
and  a  half  northeast  of  Wagon  Gamp  is  a  conspicuous  red  cinder  cone 
about  1,000  feet  in  height,  known  as  Ked  Cone.  In  zone  position  it  is 
well  within  the  lower  part  of  the  Canadian  belt  where  it  is  surrounded 
by  the  forest  of  Shasta  firs,  scattered  trees  of  which  push  up  on  the 
basal  slopes  and  on  the  south  side  reach  the  top.  Just  below  the  sum- 
mit are  a  few  silver  pines  belonging  to  the  same  zone.  The  warm  south- 
west slope  brings  up  Irom  the  Transition  zone  below  thickets  of  man- 
zanita,  a  few  incense  cedars,  and  several  humbler  plants.  The  cold 
northeast  slope,  although  reaching  an  altitude  of  only  about  6,800  feet, 
which  would  place  it  in  the  middle  of  the  Canadian  zone,  is  cold  enough 
to  bring  down  from  the  Hudsonian  zone  several  characteristic  plants, 
such  as  Polygonum  newberryi^  Gymopterus  terebinthinus,  Cycladenia 
humilisy  Eriogonum  polypodum^  and  Viola  purpurea. 

On  the  south  side  of  Shasta  an  interrupted  ridge  or  series  of  buttes, 
known  collectively  as  'Gray  Butte,'  reaches  up  the  mountain  side  from 
Ked  Cone,  east  of  Wagon  Camp,  northward  to  the  gap  known  as  'The 
Gate.'  In  a  gulch  or  canyon  on  the  east  side  of  this  butte  the  black 
alpine  hemlock  descends  more  than  1,000  feet  below  its  usual  lower 
limit.  The  reason  is  obvious.  The  row  of  buttes  cuts  off  the  warm 
afternoon  sun,  and  seepage  from  melting  snows  keeps  the  soil  moister 
than  in  more  exposed  places,  so  that  the  gulch  meets  the  two  require- 
ments of  the  alpine  hemlock — a  moist  soil  and  a  cold  atmosphere.  For 
its  entire  length  this  long  tongue  of  hemlock  is  flanked  by  Shasta  firs 
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from  the  zone  below,  so  that  the  usual  zoue  relations  are  changed^ 
parallel  strips  of  Canadian  and  Hndsonfan  ruuning  up  and  down  the 
mountain — instead  of  encircling  it  in  the  usual  horizontal  belts.  Along 
Squaw  Creek  another  tongue  of  nlpine  hemlock  descends  to  the  head 
of  the  main  fall,  at  an  altitude  of  about  7,250  feet,  and  is  similarly 
sandwiched  between  ascending  tongues  of  Shasta  firs. 

Between  'The  f South]  Gate'  and  the  grove  of  alpine  hemlocks  on 
upper  Squaw  Creek  is  a  prominent  mass  of  lava  700  or  800  feet  high, 
known  as  'Red  Butte.-  It  is  about  2,000  feet  below  the  altitude  of 
extreme  timberline  and  its  summit  is  covered  with  trees;  nevertheless 
its  precipitous  northeast  side  is  so  cold  that  its  zone  position  is  well 
above  timberline,  as  shown  by  the  presence  there  of  such  distinctively 
alpine  plants  as  Oxyria  digyna  and  Saxifraga  tolmiei.    In  this  case  the 


Fio.  29.— Dwarf  piues  ending  abruptly  along  cold  east  8ide  of  ridge. 

efi'ect  of  a  very  cold  mass  of  rock  is  added  to  that  of  the  coldest  slope, 
and  the  result  is  a  lowering  of  alpine  zone  species  2,000  feet  below  their 
normal  elevation  on  the  hottest  southwest  slopes. 

The  high  north  and  south  ridges  afibrd  perhaps  the  simplest  example 
of  the  direct  influence  of  slope  exposure.  The  warm  west  sides  of  these 
ridges  usually  bear  trees  in  proportion  to  the  availability  of  their  slopes, 
while  the  cold  east  sides  remain  naked  and  alpine  (see  fig.  14).  The  way 
the  dwarf  pines  stop  along  the  east  crest  of  the  ridges  is  shown  in  the 
accompanying  figure  (fig.  29). 

Finally,  the  glaciers  of  Shasta  afford  impressive  evidence  of  the 
effects  of  slope  exposure.  My  party  did  not  take  the  altitudes  of  the 
glaciers,  but  according  to  the  Shasta  map  sheet  of  the  U.  S.  Geological 
Survey  those  on  the  cold  east  and  northeast  slopes  descend  below 
9,000  feet,  and  one  of  them,  at  the  head  of  Ash  Creek,  below  8,500  feet, 
while  the  only  one  having  a  south  exi)0sure  (at  the  head  of  Mud 
Creek)  stops  at  11,000  feet,'  and  there  are  no  glaciers  at  all  on  the  west 

'There  Ih  another  glacier  on  the  south  side,  trihutary  to  Mud  Creek,  which 
descends  lower  than  the  oue  marked  on  the  map  as  ^Konwakiton  glacier/  but  it 
is  completely  hidden  by  a  high  ridge  and  is  not  exposed  to  the  late  afternoon  son. 
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side.  Hence  if  the  altitudes  to  which  glaciers  descend  on  the  various 
slopes  be  accepted  as  indicating  the  course  of  a  sinuous  line  of  equal 
tenii)erature,  it  follows  that  the  difference  in  temperature  dependent  on 
the  angle  and  conditions  of  slope  exposure,  as  measured  by  the  glaciers^ 
is  equivalent  to  a  difference  of  upward  of  2,000  feet  in  altitude.  But 
this  is  doubtless  excessive  and  due  in  part  to  local  influences. 

EFFECTS  OF  STEEP  SLOPES. 

Steep  slopes,  particularly  those  that  face  the  southwest  and  west, 
exaggerate  the  effects  of  slope  exposure.  Those  that  face  the  hot  after- 
noon sun  at  nearly  a  right  angle  receive  the  greatest  quantity  of  heat, 
but  this  alone  is  not  sufficient  to  account  for  the  very  extraordinary 
degree  to  which  the  fauna  and  flora  are  sometimes  affected.  When  it  is 
remembered  that  the  hottest  ordinary  slopes  carry  up  the  zones  only 
800  to  1,000  feet,  one  is  startled  to  find  that  on  some  favorable  steep 
slopes  they  are  pushed  up  more  than  2,000  teet  above  their  normal 
limits.  The  explanation  did  not  occur  to  me  until,  in  discussing  the 
matter  ^ith  the  geologist,  G.  K.  Gilbert,  he  suggested  the  diurnal  ascend- 
ing current  as  the  missing  factor. 

It  is  well  known  that  in  ordinary  calm  weather  the  air  currents  on 
mountain  sides  and  in  deep  canyons  ascend  by  day  and  descend  by 
night.  The  ascending  currents  are  warm,  the  descending  currents  cold. 
The  night  current,  being  in  the  main  free  from  local  influences  that 
affect  its  temperature,  must  exert  an  essentially  equal  effect  on  all  sides 
of  a  mountain ;  but  the  temperature  of  the  ascending  day  current, being 
constantly  exposed  to  and  in  fact  created  by  the  influence  of  the  sun, 
must  vary  enormously  on  different  slopes.  The  activity  and  effective- 
ness of  this  current  increases  with  the  steepness  of  the  slope  and  the 
directness  of  its  exposure  to  the  afternoon  sun.  Hence  the  hottest 
normal  slopes — those  that  face  the  sun  at  nearly  a  right  angle  during 
the  hottest  part  of  the  day — are  rendered  still  more  potent  by  increased 
steepness,  the  direct  exposure  to  the  sun  keeping  up  the  supply  of  heat 
while  the  steepness  of  the  slope  accelerates  the  rate  of  movement  of  the 
diurnal  ascending  current,  carrying  the  heated  air  upward  a  very  great 
distance  before  it  has  time  to  be  cooled  by  the  general  temperature  of 
the  stratum  it  i)enetrates.  Thus  it  is  that  species  characteristic  of  the 
Transition  zone  on  Shasta — species  which  on  normal  southwesterly 
slopes  attain  their  upper  limits  at  an  altitude  of  5,500  to  5,700  feet — are 
ill  fiftvorable  places  enabled  to  live  at  elevations  of  7,900  and  even  8,000 
feet,  considerably  more  than  2,000  feet  above  their  normal  upper  limits. 

The  steep  slopes  of  Diller  Canyon  furnish  instructive  illustrations  of 
the  effects  of  these  ascending  hot-air  currents.  Here,  on  the  hot  stony 
pumice  sloped,  such  distinctive  Transition  zone  species  as  Arctostaphylos 
patuUiy  Kunzia  tridentata^  Ceanothus  velutintiSj  and  Ghrysothamnus-occi' 
dentali^  flourish  among  the  Shasta  firs  and  white-bark  pines  at  an  alti- 
tude of  nearly  8,000  feet  in  the  belt  where  the  Canadian  and  Hudsonian 
zones  overlap,  and  more  than  2,000  feet  above  the  extreme  upper  limit 
of  their  normal  distribution  on  uncomplicated  hot  southwesterly  slopes. 
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BASIN  SLOPES. 

Many  of  the  glacial  basins  of  the  timberline  region  are  broad  U-shaped 
depressions  with  gently  sloping  bottoms,  ending  abruptly  in  terminal 
moraines,  below  which  they  may  or  may  not  continue  on  to  other 
moraines.  Tbey  were  excavated  by  glaciers  at  a  period  when  the  ice 
cap  of  Shasta  was  much  larger  and  more  complete  than  at  present. 
The  upper  ends  of  most  of  these  valleys  abut  against  the  steep  upper 
slopes  of  the  peak,  and  are  bordered  on  both  sides  by  lofty  ridges,  so 
that  they  are  walled  in  on  three  sides  and  thus  converted  into  basins. 
Such  basins,  when  they  face  the  southwest,  api>ear  to  promote  the 
reflection  of  heat  and  retard  the  escape  of  hot  air,  so  that  they  some- 
times become  hot  pockets  characterized  by  species  belonging  to  the  zone 
below. 

LIFE  ZONBS  OF  SHASTA. 

Shasta  stands  on  a  Transition  zone  plane,  with  a  dilute  tongue  of 
Upper  Sonoran  approaching  its  northern  base  by  way  of  Klamath  and 
Shasta  valleys.  Its  forested  slopes  rise  quickly  through  the  Boreal 
zones  to  timberline,  above  which  its  ice-clad  summit  towers  to  a  height 
of  5,000  feet.  The  life  zones  of  Shasta,  therefore,  beginning  with  the 
Upper  Sonoran  element  of  Shasta  Valley,  are — 

Upper  Sonoran  Hudsonian 

Transition  Arctic-Alpine. 

Oanadian 

In  a  generalized  diagrammatic  north  and  south  section  of  the  moun- 
tain the  relations  of  these  zones  may  be  shown  somewhat  as  fellows: 


N 


Fi 

The  altitudes 
sent  their  avera 
aridity  of  the 
'spotty'  instead 
complicated  by 
currents,  elsewl 
or  more  above  c 
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to  fix  with  certainty  the  normal  zone  altitudes.  Hence  those  here  given 
miiBt  be  regarded  as  approximate  only.  The  average  width  of  the  belt 
of  overlapping  of  adjoining  zones  appears  to  be  about  800  feet;  so  that 
the  normal  vertical  distribution  of  the  distinctive  species  of  each  zone 
overreaches  in  both  directions  the  altitudes  given  by  about  400  feet. 

The  zone  positions  accorded  the  various  species  are  based  on  per- 
sonal field  experience,  and  in  the  great  majority  of  cases  are  believed  to 
be  correct;  in  a  few  instances,  however,  the  evidence  is  inconclusive — 
hence  the  zone  lists  must  be  regarded  as  provisional  and  subject  to 
correction.  Species  recently  exterminated  or  driven  away,  as  the  moun- 
tain sheep,  elk,  and  grizzly  bear,  are  included  in  the  tables. 

UPPEB  SONORAN   ZONE. 

The  Upper  Sonorau  element  in  the  region  about  Shasta  is  dilute  and 
is  limited  to  Shasta  Valley  at  the  north  base  of  the  mountain,  which  it 
reaches  by  way  of  the  Klamath  country  on  the  north  and  northeast. 
It  has  no  connection  whatever  with  the  Upper  Sonoran  of  the  Sacra- 
mento Valley  on  the  south,  which  ends  near  the  point  where  Pitt  River 
joins  the  Sacramento,  about  50  miles  below  Shasta. 

Shasta  Valley  is  an  arid  plain  about  25  miles  in  length  by  10  or  12  in 
breadth,  studded  with  small  volcanic  buttes  and  lava  flows.  It  varies 
in  altitude  from  a  little  less  than  4,000  to  about  2,700  feet,  and  is  lowest 
at  the  north,  where  the  Shasta  River,  by  which  it  is  traversed,  flows 
into  the  Klamath  River.  Shasta  River  is  in  places  bordered  by  decid- 
uous trees,  mainly  Populus  trichocarpa,  Betula  occidentalism  and  Alnics 
rhambifolia.  The  valley  is  sparsely  covered  with  rabbit  brush  of  sev- 
eral species,  mainly  Chrysothamnus  occidentalis  and  C,  viscidiflortiSj  and 
in  some  places,  chiefly  on  the  east  and  south,  by  the  true  sagebrush 
{Artemisia  tridentata).  The  southeastern  part  contains  an  open  forest 
of  junipers  (Jnniperus  occidentalis),  which  meets  the  pine  forest  of  the 
basal  slopes  of  the  mountain.  The  western  part  is  an  open  plain  very 
scantily  dotted  with  rabbit  brush  and  a  few  small  and  mainly  incon- 
spicuous plants,  among  which  were  observed:  Mentzelia  IwiHcaulis, 
Xanthium  strnmarium,  Heliotropium  curassavicum,  Verbena  bracteosa, 
Datura  meteloidesj  Sarcobatus  vermicidatus  and  Nicotiana  sp.  f  Along 
the  western  border  of  the  valley,  near  the  Scott  Mountains,  several 
characteristic  shrubs  occur,  among  which  are  Ceanothus  ciineatusj  Arcto- 
staphylos  (viscidaf),  Cercocarpiis  parvifolius,  Eriodictyon  glutinosum,  and 
Oarrya  fremonti. ' 

The  zone  position  of  this  region  is  further  indicated  by  the  presenci^ 
of  such  birds  as  the  chat  (Icteria  virens  longicauda),  bush-tit  (Psaltri- 
parus  minimus  californicus),  California  towhee  (Pipilo  fuscus  crissalis), 
California  jay  (Aphelocoma  californica),  and  California  valley  quail 
(Lophortyx  californicus  vallicola).  Formerly  antelope  were  common 
here,  but  now  they  are  rarely  seen.  The  most  abundant  mammals  are 
jack  rabbits  (Lepus  californicus),  sagebrush    cottontails    (Lepiis   nut 


•  (iarrya  fremonti  is  both  Upper  Souorau  and  Trausition. 
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talli)j  kangaroo  rats  {Dipodomys  californicus)^  i)ocket  mice  (Perognathtis 
parrw* f),  woodrate  {Neotoma  fuscipes),  coyotes  (Cants  ochropus)^  and 
raccoons  {Procyon  psora  pacijica). 

So  little  work  was  done  in  Shasta  Valley  that  the  species  mentioned 
are  of  course  only  a  fraction  of  those  present. 


iMAMMALS  OF   TPPER   SONORAN   ZONE    (IN   SHASTA   VALLEY). 

Restricted  to  Upper  Svnoran. 

Lepo8  califoroieoB. 
Lepus  nutta]]i. 
Microtus  califomicuB. 


Perogiiathas  (parvus  ?). 
PeroDiyscus  truei. 
ReitkrodontoniyH  klamathensis. 


Oommon  to  Upper  Sonoran  and  Tran»ition. 

Antilocapra  americana.  Procjon  psora  pacifica. 

Canis  ockropus.  Scapanus  californicus. 

Dipodomys  californicus.  Spermophilns  douglasi 

Mephitis  occidental  is.  Spilognle  latifrons. 

My  Otis  evotis.  Taxidea  taxus. 

Neotoma  fnscipes.  Vespertilio  fuscus. 

Peromyscus  gambeli.  f  Zapus  paciAcus. 

B1R1>8  OP   ITPPKR   SONORAN   ZONE   (IN   SHASTA   VALLEY). 
Restricted  to  Upper  Sotioran. 

Catherpes  mexicanns  pnnctulatus.  Lanius  ludovicianus  excnbitorides. 

Chondestes  grammacus  strigatus.  Otocoris  alpestris  nierrilli. 

Cyanocephalus  cyanocephalus.^  Pipilo  fnscns  crissalis. 

Falco  mexicanuB.  Psaltriparus  minimus  californicus. 

Commcn  to  Upper  Sonoran  and  Transition. 


Aphelocoma  californica. 

Abtragalinus  psultria. 

nutco  swainsoni. 

Calypto  anna. 

CarpodacuB  mexicanns  obscurus. 

Cnthartes  aura. 

Chondestes  grammacus  strigatus. 

Chordeiles  Virginian  us. 

Cyanoepiza  amcuna. 

Dendroica  sestiva. 

Geothlypis  trichas  occidentalis. 

Icteria  virens  longicauda. 

Lophortyx  californicus  vaUicola. 


Melanerpes  formicivorus  bairdi. 
Phabcuoptilns  nuttalli. 
Pipilo  maciilatus  megalonyx. 
Scolecopbagus  oyanoceplialus. 
Speotyto  cnnicularia  hypogiea. 
Spizella  socialis  arizona?. 
Stumella  magna  neglecta. 
Tbryomanes  bewicki  spilums. 
Troglodytes  aedon  parkmani. 
Tyrannus  verticalis. 
Vireo  gilvus  swainsoni. 
Zenaidnra  maci  .ura. 


TRANSITION  ZONE. 

Excepting  Shasta  Valley,  the  Transition  zone  covers  the  whole  conn- 
try  abont  Shasta  and  pushes  up  over  the  basal  slopes  to  an  altitude  of 
5,000  or  6,000  feet.  To  the  northeast  and  east  it  reaches  and  extends 
beyond  the  Klamath  country  and  Goose  Lake  in  Oregon,  and  the 
Madeline  Plains  in  extreme  northeastern  Galifornia,  interrupted  only 
by  narrow  tongues  of  Upper  Sonoran  in  the  upper  Pitt  River  Valley, 
and  by  small  islands  of  Canadian  on  the  highest  mountain  summits. 

•  The  pifion  jay  visits  the  juniper  forests  in  Shasta  Valley  in  fall  to  feed  on  the 
juniper  berries,  but  whether  or  not  it  breeds  there  is  not  known. 
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To  the  south  the  Transition  zone  fills  the  McCloud  and  Pitt  River  val- 
leys, embraces  the  canyon  of  the  Sacramento,  and  stretches  onward 
along  the  flanks  of  the  Sierra  all  the  way  to  southern  California.  To 
the  west  it  overspreads  the  wild  mountain  region  between  Shasta  and 
the  Pacific  Ocean,  changing  gradually  from  Arid  Transition  to  Ilumid 
Transition,  and  surrounding  the  Upper  Sonoran  bottoms  of  Scott  and 
Hoopa  valleys,  and  the  Boreal  summits  of  Salmon,  Trinity,  and  Siski- 
you mountains.  It  covers  the  lower  slopes  and  eastern  part  of  the 
Siskiyous,  and  passes  around  the  southern  ends  of  the  Salmon  and 
Trinity  mountains  continuously  to  the  sea. 

On  the  fianks  of  Shasta  the  Transition  zone  forms  a  broad  continuous 
belt  covering  the  basal  slopes  on  the  northwest,  west,  and  south,  but 
interrupted  on  the  cold  east  and  northeast  sides  by  the  Boreal,  which 
here  pushes  down  to  the  actual  base  of  the  mountain,  crowding  the 
Transition  out  to  the  east  around  a  group  of  low  volcanic  hills. 

On  the  southwest  and  west  it  pushes  up  on  ordinary  slopes  to 
5,500  or  6,000  feet,  rising  on  steep  pumice  canyon  slopeis  a  couple  of 
thousand  feet  higher,  and  everywhere  embracing  tongues  of  Canadian 
which  descend  along  the  cold  streams  and  on  the  cold  easterly  slopes 
of  ridges. 

On  Shasta  the  study  of  the  Transition  zone  is  complicated  by  strong 
local  difierences  of  soil-moisture  and  humidity — differences  that  exert 
a  profound  effect  on  the  distribution  of  plants,  and  to  a  less  degree  on 
that  of  animals  also.  It  has  been  shown  elsewhere  (Life  Zones  and  Ci  op 
Zones  of  the  United  States,  p.  28,  September,  1898)  that  in  some  places 
the  Arid  Transition  of  the  Eocky  Mountains  and  Great  Basin  passes 
gradually  into  the  Ilumid  Transition  of  the  Pacific  coast.  On  Shasta 
similar  changes  occur  in  such  small  compass  that  they  may  be  studied  to 
excellent  advantage.  Thus,  near  the  south  end  of  Shasta  Valley  the 
dominant  tyi)es  of  vegetation  are  Pinus  ponderosa^  Querctis  californieaj 
Artemisia  tridentata^  Kunzia  tridentata^  Arctostaphylos  patula^  Ghryso- 
thumnuH  occidentalism  Rhus  trilohata^  Oarrya  fremonii,  and  Prunus  sub- 
cordata^  all  characteristic  Arid  Transition  species.  On  moister  soils 
Dear  by,  particularly  in  shady  canyons,  the  dominant  types  are  Pseu- 
dotsuga  mucronata,  Abies  concolor  lowiana^  Averglabrum^  Comics  nuttallij 
Rubus  parvijlorus  {=nutkanus  Auct.)  Spiraea  ^oti^Za««  and  other  Humid 
Transition  species. 

In  this  connection  it  is  important  to  bear  in  mind  that  the  extreme 
bottom  of  the  west  slope  of  Shasta,  between  the  Sacramento  Kiver  aud 
Shasta  Valley  (elevation  about  3,400  feet),  is  decidedly  cooler  and  more 
boreal  than  the  middle  part  of  the  slope  J,(K)0  or  2,000  feet  higher. 
The  reason  is  twofold:  The  bottom  part  of  the  west  slope,  from  the 
head  of  the  Sacramento  Canyon  northward,  lies  close  to  the  east  base  of 
Mount  Eddy  and  the  Scott  Mountains,  by  which  it  is  shielded  from  the 
late  afternoon  sun,  and  consequently  receives  less  heat  than  higher 
parts  of  the  same  slope.  Furthermore,  it  is  well  watered,  and  the  rapid 
evaporation  caused  by  the  dry  atmosphere  tends  to  lower  the  tern- 
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perature  stUl  more.  Higher  parts  of  the  same  slope  are  not  only  very 
mnch  drier,  but  are  exposed  to  the  direct  rays  of  the  afternoon  sun, 
which,  owing  to  the  increasing  steepness,  strike  the  ground  more  nearly 
at  a  right  angle  than  at  lower  elevations,  the  result  being  a  material 
increase  in  the  amount  of  heat  received.  It  is  obvious,  therefore,  that 
on  the  southwest  and  west  slopes  the  middle  x)art  of  the  Transition 
zone  is  the  hottest  and  driest,  the  part  in  which  low  Transition  or  even 
Upper  Sonoran  species  are  most  apt  to  be  foand,  while  the  upper  and 
lower  parts  are  coolest  and  dampest,  the  parts  most  likely  to  be  invaded 
by  Canadian  zone  species.  Hence  it  is  not  surprising  that  Douglas  and 
white  firs,  willows,  alders,  elder,  snowberry,  red  spiraea,  osier,  and  thim- 
bleberry  flourish  at  the  top  and  bottom  of  the  Transition  slope,  but  are 
absent  from  the  middle  part.  At  the  extreme  foot  of  the  slope,  along 
the  cool  streams  near  Sisson  Tavern,  two  normally  boreal  plants  occur 
which  were  not  found  at  all  in  the  boreal  belts  on  the  mountain.  These 
are  Linneea  borealis  and  Pachystima  myrsinitss.  With  them  is  associ- 
ated the  mountain  chinquapin  (Castanopsis  semper vir ens).  There  is 
something  peculiar  about  the  distribution  of  Fachystima.  It  is  abund- 
ant in  the  neighborhood  of  Sisson  Tavern  and  occurs  here  and  there, 
apparently  on  dry  soil,  up  to  an  altitude  of  4,700  feet,  but  not  above. 
Since  all  three  of  these  species  are  boreal,  it  is  possible  that  the  forms 
here  referred  to  are  Transition  zone  subspecies. 

MAMMALS   OK   TRANSITION   ZONE. 

(1)  Species  knowfi  to  occur  in  the  Transition  zone  of  Shasta, 


Antilocapra  americana. 

BassariscuB  astutus  raptor. 

Callospermopkilus  cbrysodeirus. 

Canis  ochropus. 

Castor  canadensis.' 

Cervus  occidentalis. 

Dipodomys  califurnicus. 

Erethizon  epixanthus. 

£ntamia8  amoenas. 

Eutamias  senex. 

Felis  oregonensis. 

Lutra  hudsonica. 

Lutreola  vison. 

Lynx  fasciatus  palleHcens. 

Mephitis  occideii talis. 

Microtiis  montanus. 

Microtus  mordax.i 

Myotis  evotis. 

Myotis  Incifugiis  longicras. 

Neotoma  cinerea. 

Neotonia  fuscipes. 

Neurotrichus  gibbsi  major. 

'  Restricted  to  cold  streauis  which  though  traversing  the  Transition  zone  afford 
Boreal  temperatures. 
-  Probably  does  not  breed  below  Canadian. 


Odocoilens  columbianus. 
Perognathus  mollipilosus. 
Peromyscus  boyli. 
Peromysoas  gambeli. 
Procyon  psora  pacifica. 
Soapanus  califomicus. 
Sciuropteras  (klamathensisf). 
Soiurus  nlbolimbatus. 
Sciurus  fossor. 
Sorex  montereyensis. 
Sorex  vagrans  amcenus. 
Spermophilus  douglasi. 
Spilogale  latifrons. 
Taxidea  taxus. 

Thomomys  monticola  pinetomm. 
Urooyon  californicus  townsendi. 
UrsHs  americanns. 
Ursus  horribilis. 
Vespertilio  fuscus. 
Vulpes  macrourus.^ 
Zapus  paoiiicus. 
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MAMMALS  OF  TRANSITION  ZONK— OOntintied. 


(2^  Restricted  to  Transition  zone. 


Bassariscns  astntos  raptor. 
Lynx  fasciatns  pallesceDs. 
f  MepbitiB  ocoidentalis. 


fMicrotus  montanns. 

Sciurus  foBsor. 

Urocyon  califomicus  townsendi. 


(3)  Common  to  Transition  and  Upper  Sonoran  zones, 
[See  p.  54.] 
(4)  Common  to  Transition  and  Canadian  zones. 


Callospermopbilus  chrysodeiniB. 

CervQs  occidentalis. 

Erethizon  epixanthns. 

Entamias  amoenas. 

Eatamias  senex. 

Felis  oregonensis. 

Liitra  budsonica. 

Lutreola  vison  energumenos. 

Microtns  mordax. 

Myotis  lacifugas  longicms. 

Neotoma  cinerea. 

Nenrotricbus  gibbsi  major. 

Odocoilens  columbiauuH. 


Perognatbns  mollipilosns. 
Peromyscns  boyli. 
PeromysouB  gambeli. 
ScapanuB  califomicus. 
SciuropteruB  alpinus  klamatbenBisf 
ScinruB  albolimbatus. 
Sorex  montereyensiB. 
Sorex  vagp:ttD8  amcenuB. 
Taxidea  taxns. 
UrsuB  americanuB. 
Ursna  borribilis. 
VulpeB  macrouruB.^ 


BIRDS   OF  TRANSITION  ZONE. 


(1)  Species  knotcn  Ut  ocoiir  in  Transition  zone  of  Shasta, 


Aphelocoma  oalifornica. 

Aqiiila  ebrysat^toB. 

ABtragalinns  pBaltria. 

A«tragalinnB  tristis  BalicamaiiB. 

Bubo  virginianus. 

Buteo  borealiB  oalurns. 

Buteo  swainBoni. 

Calypte  anna. 

CarpodacnB  mexicannB  obscunis. 

Catbartes  aura. 

Ceopblccas  pileatns  abieticola. 

Certbia  faniiliarlB  occidentalis. 

Cbfl^tara  vauxi. 

CbondeBtes  grammacos  strigatns. 

CbordeileB  virginianas. 

Circos  budsonins. 

Colaptea  cafer. 

ContopoB  boreal  IB. 

ContopaH  ricbardsoni. 

Cyanocitta  stelleri. 

Cyanospiza  amcena. 

DendragapuB  obscnruB  fnliginosus. 

Dendroica  ffistiva. 

Dendroica  anduboni. 

Dryobates  pubeBcena  gairdneri. 

Dryobatea  viHobub  byloscopns. 


Empidonax  difficilis. 
Empidonax  bammondi. 
Empidonax  wrigbti. 
Falco  sparverias. 
Geotblypis  tolmiei. 
Geotblypis  tricbas  occidentalis. 
Glancidinm  guoma  californicnm. 
Helmiutbopbila  celata  lutescens. 
Helmintbopbila  rubricapilla  gntturalis. 
Hirundo  erytbrogastra. 
Hylocicbla  aonalascbkaB  aaduboni. 
Icteria  virens  longicauda. 
Lopbortyx  californicas  vallicola. 
Melanerpes  formicivoras  bairdi. 
Melanerpes  torqnatuB. 
Melospiza  lincolni. 
Melospiza  melodia  montana. 
Mernla  migratoria  propinqna. 
Oreortyx  pictns  plumiferna. 
Oreospiza  chlorura. 
Passerella  iliaca  megarbyucba. 
Petrocbelidon  lonifrons. 
PbalsBnoptiluB  nuttalli. 
Pipilo  maculatas  megalonyx. 
Piranga  ludovlciana. 
Scolecopbagns  cyaDocepbalus. 


'  Supposed  to  breed  in  Canadian  and  wander  over  Transition. 
21753— No.  16 8 
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BIRDS  OF  TRANSITION  ZONE— continued. 
(1)  SpedeB  known  to  occur  in  TranHtion  zone  of  Shcuta — Continued. 


Selasphoms  rufus. 

Si  alia  mexioana  occidental  is. 

Sitta  carolinensis  aculeata. 

Sitta  pygmaea. 

Speotyto  cunioularia  hypogsea. 

Sphyrapicus  ruber. 

Spizella  socialis  arizonsB. 

Stellula  calliope. 

Stumella  magna  neglecta. 

Tachvcineta  bicolor. 


Tachycineta  thalassina. 
Thryomanes  bewicki  Hpilurus. 
Troglodytes  acdon  parkmani. 
Tyrannus  verticalis. 
Vireo  gilvus  swainsoni. 
Yireo  solitarius  cassini. 
fWilsonia  pusilla  pileolata. 
Xenopicus  alholarvatus. 
Zamelodia  melanocephala. 
Zenaidura  macroura. 


(2)  Restricted  to  Transition  zone. 


fChffitura  vauxi. 
Contopns  richardHoni. 
Dryobates  pubescens  gairdneri. 
Glaucidinm  gnoma  califomicum. 
Melanerpes  torquatus. 
Oreospiza  chlorura. 


Passerella  iliaca  megarhyncha. 
Sialia  mexirana  occideii  talis.  ^ 
Sitta  pygmsca. 
Sphyrapicus  ruber. 
Yireo  solitaries  cassini. 
Zamelodia  melanocephala.  * 


(3)  Common  to  Transition  and  Upper  Sonoran  zones. 

[See  p.  54.] 

(4)  Common  to  Transition  and  Canadian  zones. 


Aquila  chrysaetos. 
Bubo  virginianus. 
Bnteo  borealis  calorns. 
Ceophloeus  pileatus  abieticola. 
Certiiia  familiaris  occidentalis. 
Chordeiles  virginianus. 
Colaptes  cafer. 
Contopns  borealis. 
Cyanocitta  stellerL 
Dendragapus  obscnms  fuliginosus. 
Dendroica  auduboni. 
Dryobates  villosus  bylosoopus. 
Empidonax  difficilis. 
Enipidonax  hammondi. 
Empidonax  wrighti. 


Falco  sparverius. 

Qeotblypis  tolmiei. 

Helminthophila  celata  lutescens. 

Helminthophila  rubricapilla  gutturalis. 

Hylocichla  aonalascbkte  auduboni. 

Melospiza  lincolni. 

Morula  migratoria  propinqua. 

Oreortyx  pictus  plumiferns. 

Piranga  ludoviciana. 

Selaspborus  mfhs. 

Sitta  carolinensis  aculeata. 

Stellula  calliope. 

Wilsonia  pnsiUa  pileolata. 

Xenopicus  albolarvatus. 


PLANTS  OF   TRANSITION  ZONE. 


(1)  Species  known  to  occur  in  the  Transition  zone  of  Shasta, 


Abies  concolor  lowiana. 
Acer  circinatum. 
Acer  glabmm. 
Acer  maorophyllum. 
Achillea  lanulosa. 
Alnus  tenulfolia. 
Amelanchier  alnifolia. 
Auapbalis  margaritacea. 


Antennaria  geyeri. 
Apocynuui  pumilum. 
Aquilegia  truncata. 
Arctostaphylos  patula. 
Artemisia  ludoviciana. 
Artemisia  tridentata. 
Asarum  hartwegi. 
Betula  occidentalis. 


'  Probably  common  to  Trausitiou  and  Upper  Sonoran. 
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PLANTS  OF  TRANSITION  ZONK— OOUtinUod. 

(1)  Species  knoton  to  occur  in  Transition  zone  of  Shasta— Coutiuned. 


Canun  gairdneri. 

Castanopsis  semperyirens. 

Ceanothus  cordolatus. 

CeaDothas  integerrimns. 

Ceanothas  (Cerastes)  prustratns. 

Ceaoothus  velntinus. 

Cerasus  domissa. 

Cerasns  emarginata. 

Cerasus  glandnlosa. 

Cercocarpus  ledifulins. 

Cercocarpos  parvifolios. 

Chamiesaracha  nana. 

Chiniaphila  menziesi. 

Cbimaphila  umbel  lata. 

Cbrysamphora  califomica. 

Cbrysotbamnus  bloomeri  angustatns. 

Cbrysotbamnus  occidentalis. 

Comus  nuttalli. 

Comus  pnbesceDS. 

Corylns  rostrata  califomioa. 

Cratiegus  rivnlaris. 

Cryptantbe  geminata. 

EpUobinm  breTistylnm. 

Epilobinm  oregoDonse. 

Epilobinm  spicatam. 

Eriogonnm  maiifolium. 

Kriogonam  undnm. 

Enpatorinm  occidentale. 

Fragaria  bracteata. 

Fragaria  chiloensis. 

FraxiDns  oregana. 

Fritillaria  atropnrpurea. 

Gayopbytum  ramoeissimnm. 

Gilia  aggregata. 

Gilia  (Collomia)  grandidora. 

Uastingsia  alba. 

Uelenlastrom  rivulare. 

Herncleum  lanatum. 

Hieracinm  albiflomm  (large  form). 

Hieracium  cynoglossoides  nndicaule. 

Hieracinm  greenei. 

Horkelia  psendocapitata. 

Junipems  occidentalis. 

Kanzia  tridentata. 

Lappnla  nervosa. 

Libocedms  deciirrens. 

Lilinm  wasbingtouiannm. 

Linuiea  borealis. 

Linam  lewisi. 


Lotus  americanus. 

Lupinus  elmeri. 

Lnpinns  minimus. 

Macbtcranthera  shastensis  (large  form) 

Mimulus  moniliformis. 

Mimulus  tilingi. 

Osmorrbiza  nuda. 

Pacbystima  myrsinites. 

Paeonia  browni. 

Pentstemon  confertus  (form  not  typical). 

Pbaeelia  magellanica. 

PinuH  attenuata. 

Finns  lambertiana. 

Pinus  ponderosa. 

Polygala  comuta. 

Populus  tricbocarpa. 

Potentilla  glandulosa  (large  fonn). 

Prunns  snbcordata. 

Psendotsnga  mucronata. 

Ptilorla  lactuciua. 

Pyrola  picta. 

Pyrola  secunda. 

Qnercus  califomica. 

Rbamnus  califomica  (or  rubra). 

RbuH  trilobata. 

Ribes  amictnm. 

RibcH  oereum. 

Ribes  klamatbense. 

Ribes  viscosissimnm. 

Rosa  califomica. 

Rosa  gymnocarpa. 

Rnbus  parvidorus. 

Rubus  vitifolius. 

Salix  lasiandra. 

Salix  nuttalli. 

Salix  sitcbensis. 

Sambucus  melanocarpa. 

Sisyrincbium  bellum. 

Smilax  califomica. 

Solidago  elongata. 

Sorbus  sambucifolia. 

Spiraea  douglasl. 

Stacbys  ingrata. 

Sympboricarpos  pilosus. 

SympboricarpoH  racemosns. 

Tritelia  ixioides. 

Vaccinium  arbuscnla. 

Vagnera  stellata. 
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PLAirrs  OF  TRAKsmoN  ZONE — continued. 


(2)  Speoie8  reatrided  to  Transition  zone. 


Abies  concolor  lowiana. 

Acer  circinatum. 

Acerglabmm.* 

Acer  macrophylluni. 

Achillea  lanulosa. 

Alnns  tenuifolia. 

Amelancbier  alnifolia.* 

Anaphalis  margaritacea. 

Antennaria  geyeri. 

Apocynum  pamilnm. 

Aqnilegia  trnncata. 

Arctostaphylos  patnla. 

Artemisia  ludoviciana  (form). 

Asaram  hartwegi. 

Ceanothns  cordulatus. 

Ceanothus  integerrimos. 

Ceanothus  (Cerastes)  prostratos. 

Ceanothns  velntinos. 

Cerasus  demissa. 

Cerasns  emarginata. 

Cerasns  glandulosa. 

Cercocarpns  ledifolins. 

Chrysamphora  callfomica. 

Chrysothamuns  bloomeri  angnstatus. 

Comus  nuttalli. 

Comus  pnbesoens.  * 

Corylns  rostrata  califomica. 

Cratspgns  rivularis.* 

Cryptanthe  geminata. 

Fragaria  bracteata. 

Fragaria  chiloensis. 

Fritillaria  atropurpurea. 

Gayophytum  ramosissimum. 

Qilia  (Collomia)  grandiflora. 

Hastingsia  alba. 


Hieracium  albiflorum  (large  form). 

Hieraciam  cynoglossoides  uudioaule. 

Hieracium  greenei. 

HorVelia  pseudocapitata. 

Lappdla  nervosa. 

Liboce^rus  decnrrens. 

Lilium  washingtonianum. 

Linnsea  boi^ealis."  ^ 

Linum  lewisi. 

Lotus  americanoB. 

Lnpinus  minimus. 

Osmorrhiza  nuda. 

Pachystima  myrsinites.* 

Pieonia  browni. 

Pinus  attenuata. 

Pinus  lambertiana. 

Pinus  ponderosa. 

Polygala  comuta. 

Pseudotsuga  mucronata. 

Quercus  califomicn. 

RhamuuB  califomica  (or  rubra). 

Ribes  klamathense. 

Ribes  viscosissimum. 

Rosa  califomica. 

Rosa  gymnocarpa. 

Rubus  parviflorus.* 

Rubus  vitifolius. 

Salix  lasiandra. 

Sambuous  melanocarpa. 

8isyrincbium  bellum. 

Smilax  califomica. 

Solidago  elongata. 

Symphoricarpos  pilosus. 

Symphoricarpos  racemosus. 


In  other  mountains  the  species  marked  with  an  asterisk  (*)  are  believed  to  ooour 
in  the  Canadian  zone  as  well  as  the  Transition. 

(3)  Species  common  to  Transition  and  Upper  Sonoran  zones. 


Alnus  rhombifolia. 
Artemisia  tridentata. 
Betula  occiden  talis. 
Cercocarpns  parvifolius. 
Chrysothamnus  occidentalis. 
Eriogonum  nudum. 


Fraxinus  oregana. 
Juniperus  occidentalis. 
Kunzia  tridentata. 
f  Populus  trichocarpa. 
Prunus  subcordata. 
Rhus  trilobata. 


^LinncFO  borealis  is  ordinarily  a  Boreal  plant,  but  it  was  cot  found  in  the  Boreal 
belt  of  Shasta,  though  common  in  places  at  Sisson.  The  Sisson  form  has  been 
separated  as  var.  longiflora,  and  may  be  worthy  of  recognition  as  a  Transition  zone 
subspecies. 
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PLANTS  OF  TRANSITION  ZONE— Continued. 

(4)  Species  ooniTnon  to  Transiiion  and  Canadian  zones, 
(Or  growing  on  boundary  between.) 


Caram  gairdneri. 

Castanopsis  sempervirens. 

Caatilleja  miniata. 

Chamsesaracha  nana. 

Chimaphila  menziesi. 

Chimi^bila  ombellata. 

Epilobium  brevistylnm. 

Epilobium  oregonenBe. 

Epilobiam  (spicatnm. 

Eriogonum  marifolinm. 

Eupatorinm  occidentale. 

Gilia  aggregata. 

Heleniastmm  rivulare. 

Heraclenm  lanatnm. 

Lupin  as  elmeri. 

Macb^rantbera  shastensis  (large  form). 

Miniulos  moniliformis. 


Mlmulus  tiling!. 

Pentstemon  confertiis  (form  not  typical). 

Pbacelia  magellanica. 

Potentilla  glandolosa  (large  form). 

Ptiloria  lactucina. 

Pyrola  picta. 

Pyrola  secunda. 

Ribes  amictam. 

Ribes  cereum. 

Salix  nnttalli. 

Salix  sitcbensis. 

Sorbns  sambacifolia. 

SpirsBa  donglasi. 

Stacbys  ingrata. 

Tritelia  ixloides. 

Yaccinium  arbuscala. 

Yagnera  stellata. 


CANADIAN   ZONE. 

The  Canadian  zone  on  Shasta  forms  a  broad  forest  belt,  usually  sev- 
eral miles  in  width  and  about  2,000  feet  in  vertical  depth,  which  com- 
pletely encircles  the  mountain.  On  southwesterly  slopes  it  begins  at 
an  altitude  of  about  5,000  to  5,500  feet  and  pushes  up  to  7,500  to  7,800 
feet 

Excepting  an  area  of  lodge-pole  pines  (Pinus  murrayana)  on  the 
northeast  base  of  the  mountain,  the  Canadian  zone  is  everywhere 
marked  by  a  continuous  forest  of  stately  trees,  consisting  of  Shasta  firs 
{Ahies  shastemis)^  mixed  in  places  with  silver  pines  {Pinus  monticola). 
It  is  a  dark,  somber  forest,  growing  on  a  blackish  soil,  with  very  little 
noticeable  vegetation  except  scattered  patches  of  dwarf  manzanita  in 
the  dry  woods,  and  lines  of  more  succulent  plants  at  widely  distant 
intervals  along  the  borders  of  streams. 

MAMMALS  OF  CANADIAN  ZONE. 

(I)  Speoiee  known  to  occur  in  Canadian  zone  on  Shasta, 


Aplodontia  mi^or. 
Calloepermopbilns  cbrysodeiras. 
Cania  lestes. 
Cetviia  occidentalis. 
Erethixon  epixantbns. 
Entamiaa  amoenns. 
Eotamias  senex. 
ETotomyB  mazama. 
Fells  oregonensis. 
Lepns  klamatbensis. 
Lntra  hadaonica. 


Lntreola  visou  energumenos. 
Microtns  mordax. 
Mnstela  oaurina. 
Mastela  pennanti. 
Myotis  lacifagos  longicrns. 
Myotis  ynmanensis  sataratus. 
Neotoma  cinerea. 
NeuTotricbns  gibbsi  major. 
Odocoileos  colnmbiauus. 
Perognatbns  mollipilosas. 
Per omy sens  boyli. 
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MAMMALS   OF   CANADIAN  ZONE — CODtinaed. 

(1)  Species  known  to  occur  in  Canadian  zone  on  Shasta — Continued. 


Peromyscas  gambeli. 
Pntorins  arizonensis. 
ScapanuB  californious. 
Sciaropterus  alpinns  Iclaniathensisf. 
Scinrus  albolimbatus. 
Sorex  montereyensis. 
Sorex  (Neosorex)  navigator. 
Sorex  shastensis. 


Sorex  vagrans  amoinas. 
Taxidea  taxus. 
Thomomys  monticola. 
Ursus  americanus. 
IJrsns  horribilis. 
Vnlpea  macronrus. 
Zapns  trinotatus  alleni. 


(2)  Species  restricted  to  Canadian  zone. 


Aplodontia  major. 

?  Sorex  (Neosorex)  navigator. 


Sorex  sbastensis. 
Zapas  trinotatus  alleni. 


(3)  Species  common  to  Canadian  and  Transition  zones, 

[Seep.  57.] 

(4)  Species  common  to  Canadian  and  Hudsonian  zones. 


Callospermopbilus  chrysodeirus. 
Canis  lestes. 
Eretbizon  epixantbus. 
Eutamias  amo^nus. 
Eutamias  senex. 
Evotomys  mazama. 
Lepus  klamatbensis. 
Microtus  mordax. 
Mustela  canrina. 
Mnstela  pennanti. 


Myotis  yumanensis  satnratus. 
Neotoma  cinerea. 
Odocoilens  Columbian  us. 
Perognatbns  mollipilosus. 
Peromyscus  gambeli. 
PntoriuB  arizonensis. 
Sorex  vagrans  amcenus. 
Tbomomys  monticola. 
Vulpes  macrourus. 


BIRDS  OF  CANADIAN  ZONE. 

(1)  Species  known  to  occur  in  Canadian  zone  on  Shasta. 


Accipiter  atricapillus  striatulus. 

Accipiter  velox. 

Aqnila  cbrysaetos. 

Bubo  virginianns. 

Buteo  borealis  calurus. 

Carpodacus  cassini. 

Ceopbloens  pileatus  abieticola. 

Certbia  familiaris  occidentalis. 

Chordeiles  virginianns. 

Cinclus  mexicanus. 

Coccotbraustes  vespertinus  montanus. 

Colaptes  cafer. 

Contopus  borealis. 

Cyanocitta  atelleri. 

Dendragapus  obscurus  fuliginosus. 

Dendroica  auduboni. 

Dendroica  occidentalis. 

Dryobates  villosus  hyloscopus. 

Empidonax  diffioilis. 

Empidonax  bammondi. 

Empidonax  wrigbti. 

Falco  aparverius. 

Geotblypis  tolmiei. 


Helminthopbila  celata  lutescens. 

Helminthopbila  rubricapilla  gutturalis. 

Hylocicbla'aonalaschkse  auduboni. 

J  unco  hyemalis  tburberi. 

Loxia  curvirostra  bendirei. 

Melospiza  lincolni. 

Merula  migratoria  propinqua. 

Myadestes  townsend:. 

Oreortyx  pictus  plumiferus. 

Parus  gambeli. 

Perisoreus  obscurus. 

Picoides  arcticus. 

Piranga  ludoviciana. 

Regulus  calendula. 

Regnlus  satrapa  olivaceus. 

Selaspborus  rufus. 

Sitta  canadensis. 

Sitta  carol  ineusis  aculeata. 

Spbyrapicus  tbyroideus. 

Spin  us  pinna. 

Stellula  calliope. 

Wilsonia  puailla  pileolata. 

Xenopicus  albolarvatus. 
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BIRDS  OF   CANADIAN   ZONK — Contiuued. 


Loxia  curvirostra  bendirei. 
Melospiza  liucolni. 


(2)  Species  restricted  to  Canadian  zone. 
Picoides  arctious. 


(3)  Species  common  to  Canadian  and  Iranaition  zones, 

[See  p.  58.] 

(4)  Species  common  to  Canadian  and  Hudsonian  zones. 


Accipiter  atricapillus  striatulus. 

Accipiter  velox. 

Aqoila  cbrysaetos. 

Carpodacns  caasini. 

Cinclas  mexicanns. 

Coccothranstes  vespertinus  montanus. 

DendragapuB  obBcurus  fnliginosus. 

Dendroica  andaboDi. 

Dendroica  occidentalis. 

Falco  sparv'erins. 

J  unco  byemaliM  thurberi. 


f  Loxia  cnrviroatra  bendirei. 
Myadestes  townsendi. 
Parus  gambeli. 
Perisorens  obscuras. 
Regnhis  calendula. 
Regains  satrapa  oliTaceiis. 
Selasphorns  rufus. 
Sitta  canadensis. 
Spbyrapicus  thyroideus. 
Spinas  pinus. 
Stellula  calliope. 


PLANTS  OF   CANADIAN   ZONE. 


(1)  Species  known  to  occur  in  Canadian  zone  on  Shasta. 


Abies  sbastensis. 

Aconitnm  colnmbianiim. 

AUinm  Talidom. 

Alnas  sinoata. 

ArctoetaphyloB  nevadensis. 

Arnica  longifolia. 

Campanula  wilkinsiaua. 

Camm  gairdneri. 

Castanopsis  sempervirens. 

Castilleja  miniata. 

Chamaesaracba  nana. 

Cbimaphila  menziesi. 

Chimaphila  nmbellata. 

Chrysothamnns  bloomeri. 

Corallorhiza  bigelovi. 

f  Crepis  intermedia. 

Cymopteris  terebintbiuu8  Marge  form). 

Delpbiniam  sonnet. 

Drosera  rotnndifolia. 

Epilobinm  brevistylum. 

Epilobium  oregonense. 

Epilobinm  spicatnm. 

Eri^eron  inomatus. 

Eriogonam  marifolinm. 

Enpatoriam  ocoidentale. 

Genttana  simt^ex. 

Gilia  aggregata. 

Habenaria  leucostacbys. 

Habenaria  nnalascbensis. 

Heleniastrum  rivulare. 


Heraclenm  lanatum. 

Holodiscas  discolor  (large  form). 

Hypericum  anagalloides. 

Lignsticum  grayi. 

Liliam  parvam. 

Lupinus  elmeri. 

Madia  bolanderi. 

Macbierantbera  sbastensis  (large  form). 

Mimulus  moniliformis. 

Mimulns  primuloides. 

Mimulus  tiliugi. 

Monardella  odoratissima. 

Peutstemon  confertus  (Ibrm  not  typical). 

Pentstemon  deustus. 

Pentstemon  gracilentus. 

Pbacelia  magellanica. 

Phlox  douglasi  diffusa. 

Pinus  mouticola. 

Piuus  murrayana. 

Potentilla  glandulosa  (large  form). 

Ptiloria  lactucina. 

Pyrola  pallida. 

Pyrola  picta. 

Pyrola  secunda. 

Hibes  amictum. 

Ribes  cereum. 

Salix  nuttalli. 

Salix  sitchensis. 

Senecio  trigonopbyllus. 

Sorbus  sambucifulia. 
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PLANTS  OF  CANADIAN  ZONE— Continued. 

(1)  Species  known  to  occur  in  Canadian  none  on  Shasta — Continued. 

Spirsea  douglasi.  Tritelia  izioides. 

Spraguea  umbellata.  Yaccinium  occidentale. 

Stacbys  ingrata.  Yagnera  stellata. 

Stellaria  orispa.  Yeratrum  califomicum. 

Tofieldia  occl  den  talis.  Yiola  blanda. 

(2)  Species  restricted  to  Canadian  zone, 

Abies  sbastensis.  Lilinm  parvum. 

Acouitum  oolnmbianum.  Madia  bolanderi. 

Allium  validum.  Pentstemon  deustus. 

Alnus  sinnata.  Pentstemon  graoilentus. 

Arnica  longifolia.  Pinus  monticola. 

f Corallorbiza  bigelovi.  Pinus  murrayana. 

Delpbinium  sonnei.  Pyrola  pallida. 

Drosera  rotundifolia.  Senecio  trigonopbyllus. 

Erigeron  inomatus.  Tofieldia  occidentalis. 

C^ntiana  simplex.  Yaccinium  occidentale. 

Habenaria  leuoostacbys.  Yiola  blanda. 
Habenaiia  unalaschensis. 

(3)  Species  common  to  Canadian  and  Transition  zones. 
[See  p.  61.] 

(4)  Species  common  to  Canadian  and  Hudsonian  zones, 

Arctostaphylos  nevadensis.  Ligusticom  grayi. 

Campanula  wilkinsiaDa.  Mimulua  primuloides. 

Castanopsis  sempervirens.  Monardella  odoratissima. 

Castilleja  miniata.  Pblox  donglusi  diffusa. 

Cbrysothamnus  bloomeri.  Ribos  cereum. 

Holodiscus  discolor.  Spraguea  umbellata. 

Hypericum  anagalloides.  Stellaria  crispa. 

HUDSONIAN  ZONE. 

The  Hudsonian  zone  is  the  highest  of  the  timber  belts.  Its  sinuous 
upper  border  rises  on  the  high  ridges  to  inclose  the  narrow  tongues  of 
dwarf  prostrate  trees  that  push  up  on  the  warmest  southwesterly  expo- 
sures to  an  extreme  altitude  of  9,800  feet,  but  between  the  ridges  it 
dips  down  a  thousand  feet  or  more,  and  is  diflScult  to  fix  with  precision. 
The  lower  border  slightly  overlaps  the  upper  limit  of  Shasta  firs.  Two 
species  of  trees,  and  only  two,  grow  in  this  zone — the  black  alpine  hem- 
lock {Tsuga  mertensiana)  and  the  white-bark  pine  (Pinm  alhicaulis). 
The  hemlock  is  restricted  to  local  spots,  while  the  white-bark  pine  forms 
a  practically  continuous  belt,  as  already  explained  (see  p.  42).  On 
warm  southwesterly  slopes  the  Hudsonian  reaches  from  7,600  or  7,800 
up  to  9,500,  or  in  extreme  cases  to  9,800  feet. 
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MAMMALS  OK   HUDSONIAN  ZONK. 


(1)  Species  knaivn  to  occur  in  Uudsonian  zone  of  Shasta, 


Callositennophilas  chrysodeirus. 

Can  is  lestes. 

Erethizon  epixanthus. 

Entamias  amceniis. 

Entamias  senex. 

Evotomys  raazama. 

Lepus  klamathensiB. 

Microtns  mordax. 

Mustela  canrina. 

Mnstela  pen  nan  ti. 

Myotis  yiimaneiisiH  saturatus. 

Keotoma  cinerea. 


Ochotona  schisticeps. 

Odoooileus  columbianns. 

Ovis  canadensis. 

Perognathus  mollipilosus. 

Peromysous  gambeli. 

Pheuacomys  orophilus. 

Putorius  arizonensis. 

f  Sorex  vagrans  amoenas.' 

f  Sorex  (Neosorex)  navigator.' 

Thomomys  montioola. 

Vulpes  macroums. 

f  Zapns  trinotatus  alleni.' 


(2)  Species  restricted  to  Hndsonian  zone, 

Ochotona  schisticeps. 

(3)  Species  common  to  Hndsonian  and  Canadian  zones, 

[Seep.  62.] 

(4)  Species  common  to  Hndsonian  and  Alpine  zones. 


Canis  lestes.'^ 
Microtus  mordax. 
Ovis  canadensis. 
Peromyscns  gambeli. 


Phenacomys  orophilus. 
Thomomys  monticola. 
Ynlpes  macrourus.  '^ 


BIRDS   OF   HUDSONIAN   ZONE. 


(1)  Species  known  to  occur  in  Hudsonian  zone  on  Shasta, 

(Specien  qaeriad  are  not  poaitively  known  to  breed  in  the  Hndsonian,  thongh  frequently  aeen  in  this 

belt  in  July  and  August.) 


Accipiter  atricapillus  striatulus. 

Aecipiter  velox. 

Aquila  chr^'sa^tos. 

Carpodacus  cassini. 

TCerthia  familiaris  occiden talis. 

CincluB  raexicanus. 

fCoccotbraustes  vespertinus  niontanus. 

Dendragapas  obscaruH  fnliginosus. 

f  Dendroica  anduboni. 

Dendroica  oc'cidentalis. 

Falco  sparverins. 

Janco  hyemalis  thurberi. 

TLoxia  carvirostra  bendirei. 

Mvadestes  townsendi. 


Nucifraga  colnmbiana. 
Pants  gambeli. 
Perisoreus  obscurns. 
Regulus  calendnla. 
Re£:uliis  satrapa  olivaoeus. 
Salpinctes  obsoletus. 
Selasphorus  rufos. 
Sialia  arctica. 
Sitta  canadensis. 
fSitta  caroliuensis  aculeata. 
Sphyrapicus  thyroidens. 
Spinas  pinns. 
Stellula  calliope. 
Zonotrichia  leucophrys. 


Nocifraga  colnmbiana. 


(2)  Species  restricted  to  Hudsonian  zone, 

Zonotrichia  leucophrys. 


'  TheHO  three  species  occar  along  the  lower  edge  of  the  Hndsonian  zone,  but  were 
net  obtained  in  its  npx>er  part;  and  it  is  not  certain  whether  or  not  they  should  be 
included. 

2  Does  not  breed  above  Hudsonian. 

21753— No.  16 9 
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BIKD8  OK  HUD80NIAN  ZONK — COntlUUed. 

(3)  Specie*  oammon  to  Hudsonian  and  Canadian  zones, 

[See  p.  63.] 

(4)  Species  oomm&n  to  Hudsonian  and  Alpine  zones. 


Balpiuctes  obsoletiis.* 


Sialia  aroticu. 
Stellula  calliope. 

PLANTS   OK    HUU80NIAN   ZONK. 


(1)  Species  ktiaum  to  ooour  in  Hndsonian  zone  on  Shasta, 


Agoberis  monticola. 

Allium  sp. f 

Antennaria  media. 

Arabin  platysperma. 

ArctostaphyloB  nevadensis. 

Arnica  merriami. 

Arnica  yiscosa. 

Campanula  wilkinsiana. 

Carex  breweri. 

CastanopBls  sempervirens. 

Castilleja  affinis. 

Castilleja  minlata  (small  form). 

Cheiranthns  perennis. 

Cbrysothamnus  bloomeri. 

Crepis  intermedia. 

Cycladenia  Immllia. 

Cymoptorns  terebinth  inns. 

Epilobium  clavatnm. 

EpiloUium  obcordatimi. 

Epilobium  pringleannm. 

Erigeron  armcriie folium. 

Eriogonum  polypodum. 

Eriogonnm  pyrolaefolium. 

Hieracium  albiflomm  (alpine  form). 

llieracium  gracile. 

Hieracium  horridum. 

Holodiscus  discolor. 

Hypericum  aiiagalloidea. 

Juncus  parryi. 

Junipems  nana. 

Kalmia  glauca  microphylla. 

Ligusticum  grayL 

Lupinns  albifrons. 

Lupiniis  ^omatus.' 


Lutkea  pectinata. 
Machseranthera  shastt^nsis. 
Miniulus  implexus. 
Mimulus  prininloides. 
Mitelln  peutandra. 
Monardella  odoratissima. 
Oreastrum  alpiginum. 
Oreobroma  triphylla. 
Orthocarpus  pilosus. 
Pamassia  californica. 
Pentstemon  glaber  utahensis. 
Pentstemon  menziesi. 
Pentstemon  uewberryi. 
Phlox  douglasi  diffusa. 
Phyllodoce  empetriformis. 
PinuH  albicaulis. 
Polygonum  newberryi. 
Polygonum  shastense. 
Potentilla  flabellifolia. 
Poteutilla  ]i8eu(]onipestris. 
Pulsatilla  occidentalis. 
Ribes  cereum. 
Saxifrnga  bryophora. 
Scutellaria  nana. 
Sibbaldia  procumbnns. 
Silene  gray!. 
Si  tan  ion  cinereum. 
Spraguea  umbellatu. 
Stellaria  crispa. 
Streptanthus  orbiculatus. 
Tsuga  mertensiana. 
Vaccininm  oespitosum. 
Veronica  cusicki. 
Viola  purpurea. 


(2)  Species  restricted  to  Hudsonian  zone. 


Allium  sp. ? 

Arnica  merriami. 
Arnica  viscosa. 
fCastilleja  affinis. 


Castilleja  miniata  (small  form). 
Cycladeuia  humilis. 
Epilobium  clavatum. 
Epilobium  oboordatum. 


'  On  Shasta  the  rock  wren  is  restricted  closely  to  the  Alpine  and  Hudsonian  zones, 
but  in  other  places  it  occurs  much  lower  dowi^  and  was  recently  found  in  Shasta 
Valley  by  W.  K.  Fisher. 
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PLANTS  OF  HUDSON  IAN  ZONK — continaed. 

(2)  Species  restricted  to  Hiidsonian  zone — Continued. 

Epilobinm  pringleanuni.  Pentstemon  glaber  utahensis. 

Holtidiscns  di8col(»r  (typical  form).  Pentstemon  newberryi. 

Jnoipenis  nana.  Phyllodoce  empetriforinis. 

Knlmia  glauca  miorophylla.  Pinu8  albicaulis. 

Miniulus  implezas.  Potentilla  flabelllfolia. 

Mitella  pentandra  Potentilla  psendorupestrisf 

Oreobroma  triphylla.  Scutt  llaria  nana. 

Orthocarpus  pilosus.  Tsnga  mertensiana. 

Pamassia  califoruica.  Vaccininm  cjespitosum. 

(3)  Species  common  to  Hudsonian  and  Canadian  zones, 

[See  p.  64.} 

(4)  Species  common  to  Hudsonian  and  Alpine  zones. 

AgoMiris  monticola.  Lutkea  pectinata. 

Aiiteunaria  media.  MacbaTanthera  sbastensis. 

Arabis  platysperma.  Oreastrum  alpiginum. 

Curex  breweri.  Pentstemtm  menziesi. 

Cheirantbus  perenniH.  Pblox  donglasi  diHnsa. 

Chr\'8otbamnus  bloomeri.  Polygonum  newberryi. 

CymopteruH  terebintbinus.  Polygonum  sbnsteuse. 

Erigeron  armerijt^folium.  Pulsatilla  occidentalis. 

Eriogouum  polypodnm.  Sibbaldia  procnmbens. 

Kriogouum  pjTolmfolium.  Silene  gray  I. 

Hieracium  albifloriini  (alpine  form).  Sitanion  cinerenm. 

Hiera4^ium  graoile.  Spraguea  nmbellata. 

Hieracinm  horridum.  Streptantbus  orbiculatus. 

Jiincus  parry  i.  Venmica  cusicki. 

Ligusticum  grayi.  Viola  purpurea. 
LfUpinus  'ornatus.' 

ALPINE   ZONE. 

The  Alpine  zone  occupies  the  irregular  belt  of  pumice  and  lava 
between  timberline  and  the  upper  limit  of  plant  growth.  On  the 
warmer  southwesterly  slopes  its  lower  limit  may  be  found  at  9,5(K)  to 
9,800  feet,  but  on  ordinaiy  slopes  it  is  considerably  lower.  The  great 
majority  of  its  species  stop  at  or  below  an  altitude  of  11,000  feet,  but 
on  the  relatively  warm  southwesterly  sloi>es  HuUea  nana  was  found  at 
11,300  feet,  and  two  species,  Draba  breiceri  and  Polemoninm  pulchelbtnij 
as  high  as  13,000  feet — the  extreme  limit  of  plant  growth  on  Shasta. 

MAMMALS   OK    ALPINK   ZONE. 

(1)  Species  known  to  or<Tur  in  Alpine  zone  on  Shasta, 

Cauis  lestes.'  Pbeuacomys  oropbilus. 

Microtus  mordax.  Thomomys  monticola. 

Ovis  canadensis.  Vulpefl  macrourus.' 

Peromyscus  gambeli. 

(2)  Species  restricted  to  Alpine  zone. 

None. 


'  Tbe  coyote  and  fox  range  up  into  tbe  Alpine  zone,  but  do  not  bn»ed  above  tbe 
Hudsonian  and  possibly  not  above  tbe  Canadian. 
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MAMMALS   OK   ALPINK   ZONK — continued. 

(3)  Species  amiinan  to  Alpine  and  Hudsonian  zonts. 
[See  p.  65.  J 

BIRDS   OF   ALPINE   ZONE. 

(1)  Species  known  to  occur  in  Alpine  zone  on  Shasta. 

Anthus  pensilvanicus. 
Leacosticte  tephrocotis. 
Nucifraga  coluinbiana. 

(2)  Species  restricted  to  Alpine  zone. 
AnthuB  pensilvanicus.  Leucosticte  tephrocotis. 

(3)  Species  common  to  A  Ipine  and  Hudsonian  zones. 
[See  p.  66.  J 

PLANTS   OF   ALPINE   ZONE. 

(1)  Species  knotcn  to  occur  in  Alpine  zone  on  Shasta. 


Salpiuctes  obsoletus. 
Sialia  arctica. 
Stellnla  calliope. 


Achillea  borealis. 

Agoserls  monticola. 

Autennaria  media. 

Arabis  platysperma. 

Bikukulla  uniflora. 

Cardamine  bellidifolia  paohyphylla. 

Carex  breweri. 

Chft;nactis  uevadensiN. 

Cheiranthus  pcreunis. 

ChrysothamnuB  bloomeri. 

Cymopterus  terebinthinus. 

Draba  breweri. 

Erigerou  armeriielblium. 

Erigeron  compositus  trifidns. 

Eriogonuni  poly  pod  urn. 

Eriogonum  pyrolipfolium. 

Hieraciuui  albitlorum  (alpine  form). 

Hieracium  gracile. 

Hieracium  horridum. 

Hulsea  larseni. 

Hulsea  nana. 

J  uncus  parry  i. 

Llgusticum  grayi. 


Lupiuus  'ornatus.* 
Lutkea  pectinata. 
Machserauthera  shastensis. 
Oreastrum  alpiginuni. 
Oxyria  digyna. 
Pentstemon  menziesi. 
Phacelia  frigida. 
Phlox  doiiglasi  diffusa. 
Polemonium  pulchelliini. 
Polygonum  ncwberryi. 
Polygonum  shastense. 
Pulsatilla  occiden  talis. 
Sagina  saginoide8. 
Saxifraga  tolmiei. 
Senecio  canus. 
Sibbaldia  procuuibens. 
Sileue  grayi. 
Silenesuksdorti. 
Sitaojou  cinereum. 
Spraguea  umbellata. 
Streptanthns  orbiculatus. 
Veronica  cusicki. 
Viola  purpurea. 


Lupinus  l.valli. 

(2)  Species  restricted  to  Alpine  zone. 


Achillea  borealis. 

Bikukulla  uniHora. 

Cardamine  bellidifolia  pachyphylla. 

Chienactis  nevadensis. 

Draba  breweri. 

Erigeron  compositus  tritidU8. 

Hulsea  larseni. 

Hulsea  nana. 


Lupinus  lyalli. 
Oxyria  digyna. 
Phacelia  frigida. 
Polemonium  pulchellum. 
Sagina  saginoides. 
Saxifraga  tolmiei. 
Senecio  canus. 
Silene  suksdorfi. 


(3)  Species  common  to  Alpine  and  Hudsonian  zones. 
[Sec  p.  67. 1 
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THE  BOREAL  FAUNA  AND  FLORA  OF  SHASTA  CONTRASTED 
TTSaTH  CORRESPONDING  FAUNAS  AND  FLORAS  OF  THE  SIERRA 
AND  THE  CASCADES. 

In  considering  the  relations  of  the  boreal  faunas  and  floras  of  Shasta 
to  those  of  other  parts  of  the  Sierra-Cascade  system  it  is  necessary  at 
the  ontset  to  have  a  clear  conception  not  only  of  the  extent  of  the 
range  as  a  whole,  but  also  of  the  number  and  magnitude  of  the  breaks 
or  gaps  in  the  continuity  of  its  boreal  fauna  and  flora.  The  Cascade 
Range  enters  the  State  of  Washington  from  British  Columbia  in  lati- 
tude 490  and  pushes  southward  completely  across  Washington  and 
Oregon;  its  continuation,  the  Sierra  Nevada,  traverses  California 
for  a  distance  of  500  miles,  ending  a  little  south  of  Mount  Whitney,  in 
about  latitude  36o.  The  Cascade-Sierra  system,  therefore,  extends  over 
13  degrees  of  latitude,  and  has  a  total  length  of  fully  1,000  miles.  For  the 
whole  of  this  distance  it  rises  abruptly  from  a  low  region,  whose  faunas 
and  floras  are  in  the  southern  part  Sonoran,  in  the  northern  part  Tran- 
sition. The  field  work  of  the  Biological  Survey  has  shown  that  the 
narrow  boreal  band  which  occupies  the  higher  parts  of  the  range  is  not 
continuous,  but  is  interrupted  by  four  important  gaps,  through  which 
Transition  zone  species  pass  freely  in  broad  belts  from  one  side  to  the 
other.    These  gaps,  begining  at  the  north,  are: 

(1)  The  Columbia  Gap^ov  gorge  of  the  Columbia  Eiver,  on  the  bound- 
ary between  Washington  and  Oregon,  where  the  breadth  of  the  Tran- 
sition zone  seems  to  be  less  than  50  miles.^ 

(2)  The  Klamath  Gap,  on  the  boundary  between  Oregon  and  Califor- 
nia, extending  from  a  little  south  of  Mount  Pitt  in  Oregon  to  Mount 
Shasta  in  California,  a  distance  of  about  50  miles.  This  interval  is 
interrupted  by  one  or  two  detached  groups  of  low  mountains  on  the 
California  side,  and  by  long  ridges  on  both  sides,  whose  summits  are 
inhabited  by  boreal  species,  materially  decreasing  the  actual  breadth 
of  the  gap. 

(3)  The  Pitt  River  Gapj  between  Mounts  Shasta  and  Lassen  in  north- 
ern California.  The  breadth  of  the  Transition  zone  here  is  about  60 
miles. 

'Althongh  not  bearing  on  the  fauna  of  Shasta^  it  is  interesting  to  note,  in  connec- 
tion vrith  the  elfects  of  the  Columbia  River  Gap,  that  a  nnmber  of  species  charac- 
teristic of  the  northern  CascadcH,  in  the  State  of  Washington,  do  not  occur  in  the 
southern  Cascades,  in  Oregon.  Among  the  mammals  the  most  notable  species  of 
this  kind  are  Arctomys  caHgatn$,  CaUoapernwphUin  saturatun,  Evotomys  gapperi  satu- 
raiuSf  Oreamnoa  montanuit  Peromysous  oreaSf  Pntorius  waahingtonif  Zapus  trinotatns. 
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(4)  The  Feather  River  or  Quincy  Oapj  between  Mount  Lassen  and  the 
high  ridge  northwest  of  Honey  Lake — the  northern  end  of  the  Sierra 
proper.  This  gap  is  the  shallowest,  narrowest,  most  irregular,  and 
least  elective  of  all,  and  is  the  only  one  which  has  not  been  cut  deeply 
and  comi)letely  through  the  range  by  a  large  river.  The  Boreal  zones 
of  the  two  sides,  at  the  points  where  they  come  nearest  together,  which 
is  southeast  of  the  southeastern  extension  of  the  boreal  plateau  on 
which  Lassen  stands,  are  not  sei)arated,  apparently,  by  more  than  15 
miles.  The  distance  between  the  Hudsonian  elements  ap[)ears  to  be 
several  times  greater.    This  region  needs  further  exploration. 

Fully  half  of  the  boreal  species  of  Shasta  are  common  to  both  the 
Sierra  i^evada  and  the  Cascade  Eange,  and  some  of  them  extend  over 
the  entire  length  of  the  Sierra-Cascade  system,  inhabiting  the  princi- 
pal boreal  summits  all  the  way  from  British  Columbia  to  Mount  Whit- 
ney; others  are  restricted  to  particular  parts  of  the  mountains,  and 
each  of  the  four  gaps  mentioned  forms  a  barrier  beyond  which  certain 
species  do  not  pass.  Therefore,  in  contrasting  the  boreal  faunas  and 
floras  of  Shasta  with  corresjwnding  faunas  and  floras  of  the  Sierra 
Nevada  and  Cascade  Eange  it  is  necessary  to  fix  definite  limits  to  the 
terms  employed.  The  term  'Sierra,'  as  used  in  the  table  headings  and 
following  discussion,  is  restricted  to  the  lofty  range  extending  from 
Mount  Whitney  northward  a  little  beyond  Honey  Lake;  the  'Cas- 
cades,' to  the  Cascades  of  Oregon.  In  other  words,  the  term  '  Sierra'  is 
restricted  so  as  not  to  include  Shasta  or  Lassen;^  the  term  'Cascades' 
so  as  not  to  include  the  Casca<ics  of  Washington. 

The  paucity  of  animal  and  plant  life  on  Shasta,  contrasted  with  that 
of  the  Sierra  and  Cascades,  has  been  already  noted  and  is  clearly 
shown  in  the  following  tables.  The  explanation,  briefly  stated,  is  that 
Shasta,  on  account  of  its  aridity  and  relatively  small  area,  is  incapable 
of  supporting  so  rich  a  fauna  and  flora  as  either  of  the  extensive  ranges 
between  which  it  is  situated.  It  is  not  assumed  that  all  of  the  boreal 
species  inhabiting  Shasta  were  discovered  by  us,  but  in  the  case  of  the 
Canadian  and  Hudsonian  mammals  and  birds,  and  the  Hudsonmn  and 
Alpine  plants  it  is  believed  that  the  number  which  escaped  detection 
is  too  small  to  materially  alter  the  results  here  given.^ 

In  grouping  the  species  for  study  it  seems  most  logical  to  arrange 
the  mammals,  birds,  and  plants  in  two  principal  categories :  (a)  Boreal 


'  The  flora  and  fauna  of  Lassen  are  not  known  in  sufficient  detail  to  admit  of  com- 
plete comparisons  in  either  direction ;  hence  this  mountain  is  omitted  from  consid- 
eration in  the  accompanying  tables.  At  the  same  time  it  should  be  stated  that 
Lassen  is  clearly  a  part  of  the  Sierra,  so  far  as  its  fauna  is  concerned. 

^The  accompanying  percentages  and  lists  of  species  are  provisional  and  subject 
to  revision.  They  are  based  on  present  information  and  will,  of  course,  be  corrected 
and  supplemented  by  future  field  work.  Tbey  are  sufficiently  near  the  truth,  how- 
ever, to  demonstrate  certain  facts  and  warrant  certain  deductions  and  generaliza- 
tions of  very  great  interest  in  connection  with  the  origin  of  the  boreal  faunas  and 
floras  of  the  Sierra  Nevada  and  Cascade  Range. 
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species  that  occur  on  Shasta,  with  reference  to  their  occurrence  in  the 
Sierra  or  Cascades  or  both;  and  (b)  Boreal  species  tbat  occur  on  the 
Sierra  or  the  Cascades  or  both,  but  which,  so  far  as  known,  are  absent 
&om  Shasta. 

BORBAL  SPECIES  OF  SHASTA  CONSIDERED  WITH  REFERENCE 
TO  THEIR  PRESENCE  OR  ABSENCE  IN  THE  SIERRA  AND  THE 
CASCADES. 

The  boreal  mammals,  birds,  and  plants  of  Shasta  have  been  grouped 
in  four  categories*  (1)  species  common  to  Shasta  and  the  Sierra-Cas- 
cade system  as  a  whole:  (2)  species  common  to  Shasta  and  the  Sierra, 
but  not  known  from  the  Cascades;  (3)  species  common  to  Shasta  and 
the  Cascades  but  not  known  from  the  Sierra,  and  (4)  Shasta  species  not 
known  ^m  either  the  Sierra  or  tbe  Cascades. 

Thirty-six  distinctively  Boreal  mammals  are  known  from  Shasta, 
including  the  boreal  species  which  range  down  into  or  through  the 
Transition  zone.  Of  these,  20  are  common  to  the  Si^n*a  on  the  south 
and  the  Cascades  on  the  nortb,  7  are  common  to  Shasta  and  the  Sierra 
bat  are  not  known  from  the  Cascades,  1  is  common  to  Shasta  and  the 
Cascades  but  is  not  known  from  the  Sierra,  and  2  are  peculiar  to 
Shasta. 

Of  the  30  distinctively  Boreal  mammals  of  Shasta,  17  are  believed  to 
be  exclusively  boreal.  Of  these,  12  are  common  to  the  Sierra  and  the 
Cascades,  4  are  common  to  Shasta  and  the  Sierra  but  are  not  known 
from  the  Cascades,  1  is  peculiar  to  Shasta,  but  not  one  is  common  to 
Shasta  and  the  Cascades  which  does  not  occur  also  in  the  Sierra. 

Forty-seven  distinctively  Boreal  birds  are  known  from  Shasta,  includ- 
ing tLe  boreal  species  which  range  down  into  or  through  the  Transition 
zone.  Of  these,  41  are  common  to  the  Sierra  and  the  Cascades,  4  are 
common  to  Shasta  and  the  Sierra  but  are  not  known  from  the  Cas- 
cades, and  2  are  common  to  Shasta  and  the  Cascades  but  are  not  known 
from  the  Sierra. 

Of  the  47  distinctively  Boreal  birds  of  Shasta,  22  are  believed  to  be 
exclusively  boreal.  Of  these,  18  are  common  to  the  Sierra  and  the  Cas- 
cades, 2  are  common  to  Shasta  and  the  Sierra  but  are  not  known  from 
the  Cascades,  and  2  are  common  to  Shasta  and  the  Cascades  but  are 
not  known  from  the  Sierra. 

One  hundred  and  twelve  distinctively  Boreal  plants  are  known  from 
Shasta,  including  the  boreal  species  which  range  down  into  or  through 
the  Transition  zone.  Of  these  55  are  common  to  the  Sierra  and  the  Cas- 
cailes;  31  are  common  to  Shasta  and  the  Sierra  but  are  not  known 
from  the  Cascades;  10  are  common  to  Shasta  and  the  Cascades  but 
are  noC  known  from  the  Sierra,  and  8  occur  on  Shasta  which  are  not 
known  from  either  the  Sierra  or  the  Cascades. 

Of  the  112  distinctively  Boreal  plants  of  Shasta,  101  are  believed  to 
be  exclusively  boreal.  Of  these,  47  are  common  to  the  Sierra  and  the 
Cascades;  28  are  common  to  Shasta  and  the  Sierra  but  are  not  known 
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from  the  Cascades;  15  are  commou  to  Shasta  and  the  Cascades  but 
are  not  known  from  the  Sierra;  and  8  are  restricted  to  Shasta. 

Three  mammals,  5  birds,  and  68  plants  are  believed  to  be  restricted 
to  the  Hudsonian  and  Alpine  zones.  Of  these,  3  mammals,  3  birds, 
and  30  plants  are  common  to  the  Sierra  and  the  Cascades;  one  mam- 
mal, 1  bird,  and  18  plants  are  common  to  Shasta  and  the  Sierra  but 
are  not  known  from  the  Cascades;  and  no  mammal,  1  bird,  and  12 
plants  are  common  to  Shasta  and  the  Cascades,  but  are  not  known 
from  the  Sierra.  Five  Hudsonian- Alpine  plants  from  Shasta  are  not 
known  from  either  the  Sierra  or  the  Cascades. 

These  comparisons  show: 

(1)  That  of  the  boreal  species  known  from  Shasta,  including  those 
which  range  down  into  the  Transition  zone,  87  percent  of  the  birds, 
72  percent  of  the  mammals,  and  only  50  percent  of  the  ])]ants  are 
commou  to  the  Sierra  and  the  Cascades. 

(2)  Thatof  the  exclusively  boreal  species  known  from  Shasta,  85  per- 
cent of  the  birds,  70  percent  of  the  mammals,  and  4G  percent  of  the 
plants  are  common  to  the  Sierra  and  the  Cascades. 

(3)  That  of  the  exclusively  Hudsonian  and  Alpine  species  known 
from  Shasta,  60  percent  of  the  birds,  67  percent  of  the  mammals,  and 
44  percent  of  the  plants  are  common  to  the  Sierra  and  the  Cascades. 

(4)  That  in  each  instance,  as  would  be  expected,  the  percentage  of 
species  common  to  the  two  ranges  is  greater  in  the  case  of  those  rang- 
ing down  into  the  Transition  zone  than  in  those  restricted  to  the  Boreal, 
for  the  obvious  reason  that  geographically  the  Boreal  belt  is  broken  by 
broad  gaps,  while  the  Transition  zone  is  practically  continuous. 

(5)  That  of  the  birds,  mammals,  and  plants  of  Shasta,  birds  have  by 
far  the  largest  percentage  of  species  common  to  the  Sierra  and  the 
Cascades^  mammals  next,  and  plants  least  of  all.  This  corresponds 
with  the  relative  powers  of  dispersion  possessed  by  these  groups. 

Arranged  primarily  by  groups  instead  of  zone  limits,  it  appears  that 
the  percentages  of  Shasta  birds  common  to  the  Sierra  and  the  Cascades 
are  as  follows :  Of  boreal  species,  including  those  which  range  down 
into  the  Transition  zone,  87  percent;  of  species  restricted  to  the  Boreal 
zones,  85  percent;  of  species  restricted  to  the  Hudsonian  and  Alpine 
zones,  60  percent. 

The  percentages  of  Shasta  mammals  common  to  the  Sierra  and  the 
Cascades  are:  Of  boreal  species,  including  those  which  range  down  into 
the  Transition  zone,  72  percent;  of  species  restricted  to  the  Boreal 
zones,  70  percent;  of  species  restricted  to  the  Hudsonian  and  Alpine 
zones,  67  percent.' 

The  percentages  of  Shasta  plants  common  to  the  Sierra  and  the  Cas- 
cades are:  Of  boreal  species,  including  those  which  range  down  into 
the  Transition  zone,  49  percent ;  of  species  restricted  to  the  Boreal 


'  Tho  QiiDiber  of  Hndsonian-Alpine  species  is  too  small  to  give  this  percentage 
much  value. 
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zones,  46  percent;  of  species  restricted  to  the  Hudsouian  and  Alpine 
zones,  44  percent. 

For  evidence  of  another  kind — that  based  on  the  absence  from  Shasta 
of  species  which  occur  in  the  Sierra  or  the  Cascades  or  both — see  pages 
79-82. 

Following  are  the  tables  on  which  the  foregoing  generalizations  are 
based: 

(1)  BOREAL  SPECIES  COMMON  TO   SHASTA  AND  THE   SIERRA-CASCADE 

SYSTEM. 

(Species  followed  by  the  letter  T  range  down  into  or  through  the  Transition  sone.) 


(a)  MAMM/XS. 


CalloepermophilnB  chrysodeirus  T. 

Cani8  lestes. 

£rethizon  epixanthus  T.  f 

Eatamias  amoenus  T. 

Entamias  senex  T. 

Kvotomys  mazaina.' 

Felis  oregonensis  T. 

LepuH  klamathensiH  T.f 

Lntreola  vison  energanienos  T. 

Microtns  mordax  T. 

Mattel  a  oaurina. 

MoBtela  pennanti. 

llyotis  luoifdgns  longicms  T. 


Myotis  yamaneDsis  Hatnratus. 
Neotoma  cinerea  T. 
Nenrotrichus  gibbsi  major  T. 
Ochotona  schisticeps. 
Odocoileus  columbianus  T. 
Peromyscus  gambeli  T. 
Phenacomys  oropbilus. 
Pntorius  arizonensis. 
Sorex  vagrans  amcenns  T. 
Sorex  (Neosorex)  navigator. 
Taxidea  tax  us  T. 
Ursus  americanns  T. 
Vulpes  macrouros  T. 


(b)    BIRDS. 


Accipiter  atricapillus  striatnlns. 
Accipiter  velox. 
Aqnila  chrysaetos  T. 
Carpodacus  cas^ini. 
CeophlcBUs  pileatnH  abieticola  T. 
Certhia  familiaris  occidentalis  T. 
Cinclns  mexicanus  T.  f 
Coccothraastes  vespertiDus  iiiontanus. 
Colaptes  cafer  T. 
CoDtopns  borealis  T. 
Dendragapns  obscuras  fnliginosns  T. 
Dendroica  aadiiboni  T. 
l>endroica  occidentalis. 
Dryobates  viUoBus  hyloscopus  T. 
Empidonax  difficilis  T. 
Empidonax  hammondi  T. 
Empidonax  wrighti  T. 
Geothlypis  tolmiei  T. 
Helrointhophila  celata  ]iit«8cens  T. 
Helminthophila     rnbrioapilla      gnttur- 
alis  T. 


Hyloclchia  aonalaschkie  auduboni  T. 

Melospiza  lincolni  T. 

Mcmla  migratoria  propinqiia  T. 

Myadestes  townsendi. 

Nncifraga  columbiaDa. 

Oreortyx  pictns  plumiferus  T. 

Panis  gambeli. 

Picoides  arcticus. 

Piranga  ludoviciana  T. 

Regnlns  calendula. 

Regalus  satrapa  olivaceiis. 

Salpinctes  obsoletus  T. 

Selasphorus  rufus  T. 

Sialia  arctica. 

Sltta  canadensis. 

Sitta  carolinensis  aculeata  T. 

Sphyrapicus  thyroidens. 

Spinas  pinns. 

Stellula  calliope  T. 

Wilsonia  pusiila  pileolata  T.  f 

Zonotrichia  leucophrys. 


'  Erotomys  mazamaf  a  common  Cascade  species,  was  obtained  by  us  on  Shasta  and 
Lassen,  and  doubtless  occurs  in  tbe  Sierra,  farther  south. 
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(C)   PLANT8. 


Achillea  borealis. 

Aconitnm  colnmbianum. 

Allium  validam. 

Alnus  sinnata. 

Antennaria  media. 

Arabia  platysperma. 

ArctostaphyloB  nevadensis. 

Bikukulla  uniflora. 

Cardamine  bellidifolia  pachyphylla. 

Carex  breweri. 

Castanopsis  semperv irons  T. 

Chimaphila  meuziesi  T. 

Chimaphila  nmbellata  T. 

Chrysothamnus  bloomeri. 

Cymopterus  terebinthinns. 

Drosera  rotundi  folia. 

Epilobiam  obcordatom. 

Epilobiani  priDgleanum. 

Eriogoimm  pyrolaBfolium. 

Gentiana  simplex. 

Habenaria  leacostachys. 

Habenaria  nnalaschensis. 

Ueraclenm  lanatnm  T. 

Holodiscus  discolor. 

Hypericum  anagalloides. 

Jancus  parryi. 

Jnniperus  nana. 

Kalmia  glanca  microphylla.  ' 


Mimulus  primnloldes. 
Mitella  pentandra. 
Oreobroma  tripbylla. 
Orthocarpns  pilosus. 
Oxyria  digyna. 
Pentstenion  newberryi. 
Phlox  donglasi  diffusa. 
Pinus  albicanlis. 
Piuus  monticola. 
Pinus  murrayana. 
Polemoninm  pnlchellnm. 
Polygonum  shastense. 
Potentilla  flabellifolia. 
Pulsatilla  occidentalis. 
Pyrola  piota  T. 
Pyrola  secunda  T. 
Ribes  cereum  T. 
Sagina  saginoides. 
Salix  nuttfelli  T. 
Salix  sitchensis  T. 
Saxifraga  tolmiei. 
Sibbaldia  procumbens. 
Sorbns  sambucifolia  T. 
Spragnea  nmbellnta. 
Tsuga  mertcnsiana. 
Viola  blanda. 
Viola  purpurea. 


(2)    BOREAL    SPECIES    COMMON    TO    SHASTA    AND    THE     SIERRA    BUT 
NOT  KNOWN  FROM  THE  CASCADES. 

(a)  MAMMALS. 

Aplodontia  major  (represented  in  Cascades  by  A.  m^jor  rainieri). 
Ovis  canadensis  (not  known  or  represented  in  Cascades). 
Peromyscus  boyli  T.  (not  known  or  represented  in  Cascades). 
Sciurns  albolimbatus  T.  (represented  in  Cascades  by  S.  cascadensis). 
Sorex  montereyensis  T.  (not  known  from  any  point  north  of  Shasta). 
Thomomys  monticola  (represented  in  Cascades  by  T.  mazama). 
Zapns  trinotatus  aiieni  (represented  in  Cascades  by  Z.  montanus). 

(b)  BIRDS. 

Cyanocitta  stelleri  frontalis  T.  (represented  in  Cascades  by  C.  stelleri).* 
.Jnnco  hyemalis  thurberi  (represented  in  Cascades  by  J.  h.  connectens). 
Leucosticte  tephrocotis^  (represented  in  Cascades  by  L.  t.  littoralis). 
Loxia  curvirostra  bendirei  (represented  in  Cascades  by  L.  c.  minor). 


'The  Shasta  jay  is  intermediate  between  stelleri  And  frontalis, 
''The  mention  of  Leucosticte  tephroootis  in  this  and  subsequent  lists  involves  an 
assumption.  L,  tephroootis  is  known  to  be  the  breeding  rosy  finch  of  the  High  Sierra ; 
L.  t,  littoralis  that  of  Mount  Rainier  in  the  Cascades  of  Washington.  A  rosy 
finch  was  found,  but  not  secured,  on  Shasta.  It  is  reforred  provisionally  to  lephro' 
cotis  rather  than  littoralis f  because  the  great  majority  of  Shasta  species  which  are 
not  common  to  both  ranges  are  Sierra  and  not  Cascade  forms. 
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BOREAL  SPECIES  OF  SHASTA  AND  SIERRA— Continued. 


(O)  PLANTS. 


Agoseris  monticola. 
Arnica  merriami. 
Castilleja  aftinis. 
Castilleja  miniata  (alpine  form). 
Chsenactis  nevadensis. 
Cheiranthus  perennis. 
Corallorhiza  bigelovi. 
Crepis  intermedia. 
Cycladenia  humilis. 
Delphinium  sonnei. 
Draba  breweri. 
Erigeron  armerisefoliiim. 
Erigeron  compositns  trifidna. 
Eri<;eron  iiiornaiuB. 
Eriogonnm  polypodum. 


Hieraciam  albitlomm  (alpine  form). 

Hieraciam  horridom. 

Hulsea  larsenl. 

Madia  bolanderi. 

Pamassia  califomica. 

Pentstemon  gracilentus. 

Ribes  amictum  T. 

Saxiiraga  bryophora. 

Senecio  canus. 

Senecio  trigonophyllns. 

Stellaria  crispa. 

Streptanthas  orbicniatns. 

Vaccinium  ciespitosum. 

Vagnera  Htellata  T. 

Veratrum  califomicnm  T. 


(3)  BOREAL  SPECIES  COMMON  TO  SHASTA  AND  THE  CASCADES  BUT 
NOT  KNOWN  FROM  THE  SIERRA. 

(a)    MAMMALS. 

Cervus  occidentalis  T. 


Anthns  pens!  Ivan  lens. 


Abies  shastensis. 
Kpilobiiim  clavatam. 
Hieraciam  gracile. 
Hulsea  nana. 
Lignsticnm  grayi. 
Lnpinos  lyalli. 
Lnpinns  'oi*natas.' 
Lutkea  pectinata. 
Machteranthera  shastensid. 


(b)    BIKDS. 

Perisoreiis  obscurus. 

(O)  PLANTS. 

Oreastrum  alpiginam. 
Pentstemon  monziesi. 
Phyllodoce  empetriformis. 
Polygonum  newberryi. 
Silene  sQksdorfi. 
Tofieldia  occidentnlis. 
Vaccinium  arbnscnla  T. 
Veronica  cusicki. 


(4)  BOREAL  SHASTA  SPECIES  NOT  KNOWN  FROM   EITHER  THE  SIERRA 

OR  THE  CASCADES. 


Perognathus  mollipilosur  T, 


Arnica  longif^Hft* 
Arnica  viscosa.  ' 
Campanula  wilkinsiana, 
Mimulus  implexuK. 


(a)    MAMMALS. 

Sorex  shastensis. 

(b)    BIRDS. 

[Nonw.J 

(C)    PLANTS. 

Pentstemon  glaber  ntahensis. 
Phacelia  frigida. ' 
Scutellaria  nana. 
Silene  grayi. ' 

'  So  far  as  known  restricted  to  Shasta. 
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(5)  EXCLUSIVELY  BOREAL  SPECIES  OF  SHASTA. 
(a)  MAxmAUS. 


Aplodontia  major. 

Canis  lestes. 

Evotomys  mazama. 

f  Lepus  klamathensis. 

MiorotiiB  luordax. 

MuBtela  oaurina. 

Mastela  pennanti. 

My  Otis  ynmanensis  satnratns. 

Ochotona  schisticeps. 


OyJH  oanad^nsiR. 
Phenacomys  otophilus. 
Putorius  arizoDensis. 
Sorex  (Neosorex)  navigator. 
Sorex  shastensis. 
Thomomys  monticola. 
Vulpes  macronms. 
ZapQS  trinotatas  alleni. 


(&)   BIRDS. 


Aocipiter  atrioapillns  striatalns. 

Anthus  pensilvanions. 

Carpodacns  oassini. 

Cinclns  mexicanns. 

Copcothraustes  vespertinus  montauas. 

Dendroica  occidental  is. 

Jnnco  liyemalis  thurberi. 

Lencosticte  tepbrocotis. 

Loxia  curvirostra  bendirei. 

Myadestes  townsendi. 

Nucifraga  Columbiana. 


Pams  gambeli. 
Perisoreus  obscums. 
Picoides  arcticas. 
Regalus  calendula. 
Regulus  satrapa  olivacens. 
Sialia  arctica. 
Sitta  canadensis. 
Sphyrapicus  th.vroideus. 
Spinus  pinns. 
Wilsonia  pusilla  pileolata. 
Zonotrichia  leucophrys. 


(O)  PLANTS. 


Abies  shastensis. 
Achillea  borealis. 
Aconitum  colurabianum. 
Agoseris  monticola. 
Allium  validnm. 

Allium  sp. ? 

Alnus  sinuata. 

Antennaria  media. 

Arabis  platysperma. 

Arotostaphylos  uevadensis. 

Arnica  longifolia. 

Arnica  merriami. 

Arnica  viscosa. 

Bikukulla  uniflora. 

Campanula  wilkinsiana. 

Cardamine  bellidifolia  pachyphylla. 

Carex  brewed. 

Castilleja  miniata  (alpine  form). 

Chii^nactis  nevadensis. 

Cheiranthus  pereunis. 

Chrysothamnus  bloomed. 

Corallorliiza  bigelovi. 

Crepis  intermedia. 

Cycladenia  hnmilis. 

Cymopterus  terebinthinus. 

Delphinium  sonnei. 

Draba  brewed. 

Drosera  rotundifolia. 

Epilobium  clavatum. 


Epilobinm  obcordatum. 

Epilobium  pdngleanum. 

Erigeron  armednefolium. 

Erigeron  compositus  tritidus. 

Erigeron  inomatus. 

Eriogonum  polypodum. 

Eriogonum  pyrolsefolium. 

Gentiana  simplex. 

Habenaria  leucostachys. 

Habenaria  unalaschensis. 

Hieracium  albiflorum  (alpine  form). 

Hieracium  gracile. 

Hieracium  horridum. 

Holodiscus  discolor. 

Hulsea  larseni. 

Hulsea  nana. 

Hypericum  anagalloides. 

Jnncus  parryi. 

Juniperus  nana. 

Kalmia  glauca  miorophylla. 

Ligusticiim  grayi. 

Lupinus  albifrous. 

Lnpinus  lyalli. 

Lupinus  ^ornatus.' 

Lutkea  pectinata. 

Macha^ranthera  shastensis. 

Madia  bolanded. 

Mimulus  implexus. 

MiiiiuluB  pdmuloides. 
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EXCLUSIVELY  BOREAL  SPECIES  OF  SHASTA— Coutimied. 


(o)  PLANTS — eoutinued. 


Mitella  pentandra. 
Monardella  odoratissima. 
Oreastmm  alpiginum. 
Oreobroma  tripliylla. 
Orthooarpns  pi  loans. 
Oxyria  digyna. 
PamasBia  califoruica. 
Pentstemon  deustus. 
PentstemoD  glaber  ntahensis. 
Pentstemon  gracilentns. 
Pentstemon  menziesi. 
Pentstemon  newberryi. 
Phacelia  frigida. 
Phlox  donglasi  diffusa. 
Phyllodoce  empetriformis. 
Pinns  albican! is. 
Pinns  monticola. 
Pinus  mnrrayana. 
Polemoninm  pnlchellum. 
Polygonum  newberryi. 
Polygonum  shasteiise. 
Potentilla  flabellifolia. 


Potentilla  psendorupestiis. 
Pulsatilla  occidentalis. 
Sagina  saginoidee. 
Saxifraga  bryophora. 
Saxifraga  tolmiei. 
Senecio  canus.     . 
Senecio  trigonophyllus. 
Sibbaldia  procnmbens. 
Silene  grayi. 
Silene  suksdorA. 
Sitanion  cinereum. 
Spraguea  nnibellata. 
Stellaria  crispa. 
Streptantbus  orbiculatus. 
Tofieldia  occidentalis. 
Tsnga  mertensiana. 
Yaccinium  ctespitosum. 
Vaccinium  occidentale. 
Veronica  cusicki. 
Viola  blanda. 
Viola  purpurea. 


(6)  EXCLUSIVELY  HUDSONIAN-ALPINE  SPECIES  OF  SHASTA. 

MAMMALS. 


Ocbotona  scbisticeps. 
Ovis  canadensis. 


PbenacoDiys  orophilus. 


Anthus  ][>en8ilvanicns. 
Lencosticte  tcphrocotis. 
Nncifraga  columbiaua. 


Sialia  arctica. 
Zonotrichia  lencophrys. 


Achillea  borealis. 

Agoeeris  monticola. 

Antennaria  media. 

Arabia  platysperma. 

Arnica  merriami. 

Arnica  viscosa. 

Biknknlla  nniflora. 

Cardamine  bellidifolia  pachyphylla. 

Carex  brewer! . 

Chffnactis  nevadensiM. 

Cheiranthus  perennis. 

Chrysothamnus  bloomer i. 

Cycladenia  humilis. 

Cymoptenis  terebinth  in  us. 

Draba  breweri. 

Epilobium  clavatum. 

Epilobium  obcordatum. 

Epilobinm  pringleanura. 

Erigeron  armeritefolium. 

Erigeron  compoaitns  trifidus. 


Eriogonum  polypodum. 

Eriogonum  pyrolsefolium. 

Hieracium  albiflorum  (nlpine  form). 

Hieracium  gracile. 

Hieracium  horridnm. 

Holodiscus  discolor  (alpine  form). 

Hulsea  larseni. 

Hulsea  nana. 

Juncus  parry  i. 

Juniperus  nana. 

Kalmia  glauca  microphylla. 

Lupinus  albifrons. 

Lupinus  lyalli. 

Lupinus  '  omatus.' 

Lutkea  pectinata. 

Macbo^ranthera  shastensis. 

Miranlus  implexus. 

Mitella  pentandra. 

Oreastruni  alpigiuum. 

Oreobroma  triphylla. 
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EXCLUSIVELY  HUDSON  I  AN- ALPINE  SPECIES  OF  SHASTA— Continued. 


PLANTS — contin  ued. 


Orthocarpus  pilosas. 
Oxyria  digyna. 
Parnassia  califomica. 
Pentstemon  glaber  utahensis. 
Pentstemon  menziesi. 
Pentstemon  newberryi. 
Phacelia  frigida. 
Phyllodoce  empe triform  is. 
Finns  albicaulis. 
Polemonium  pnlchellum. 
Polygonum  newberryi. 
Polygonum  sbasteuse. 
Potentilla  flabellifolia. 
Potentilla  pseudorupestris. 


Pulsatilla  occidentalis. 
Sagina  saginoides. 
Saxifraga  bryopbora. 
Saxifraga  tolmiei. 
Senecio  canus. 
Sibbaldia  procumhens. 
Silene  grayi. 
Silenesuksdorli. 
Sitanion  cinerenm. 
Strcptauthns  orbicnlatus. 
Tsuga  mertensiaua. 
Yacoiniuui  csespitosum. 
Veronica  cusicki. 
Viola  purpurea. 


(7)   EXCLUSIVELY    HUDSONIAN-ALPINE    SPECIES    COMMON   TO    SHASTA 
AND  THE  SIERRA-CASCADE  SYSTEM. 


Ochotona  schisticeps. 


Nncilraga  columbiana. 
Sialia  arctica. 


MAMMALS. 

Pbenacomys  oropbilns. 

BIRDS. 

Zonotricbia  leucopbrys. 

PLANTS. 


Acbillea  borealis. 

Anteunaria  media. 

Arabia  platysperma. 

Bikukulla  uniflora. 

Cardamine  bellidifolia  pachyphylla. 

Carex  breweri. 

CbryHotbamnus  bloomeri. 

Cymopterus  terebintbinus. 

Epilobium  obcordatum. 

Epilobium  priugleanum. 

Eriogonum  pyroliEfolium. 

Holodiscufi discolor  (typical  alpine  form). 

J  uncus  parry  i. 

Juniperus  nana. 

Kalmia  glauca  micropbylla 


Mitel] a  pentandra. 
Oreobroma  tripbylla. 
Ortbocarpus  pilosus. 
Oxyria  digyna. 
Pentstemon  newberryi. 
Finns  albicaulis. 
Polemonium  pulchellum. 
Polygonum  shastense. 
Potentilla  flabelli folia. 
Pulsatilla  occidentalis. 
Sagina  suginoides. 
Saxifiraga  tolmiei. 
Sibbaldia  procumbens. 
Tsuga  mertensiaua. 
Viola  purpurea. 


(8)  EXCLUSIVELY    HUbSON IAN-ALPINE    SPECIES    COMMON    TO    SHASTA 
AND  THE  SIERRA  BUI'  NOT  KNOWN  FROM  THE  CASCADES. 

MAMMALS. 

Ovis  canadensis. 

BIRDS. 

?  Lencosticte  tephrocotis. 

PLANTS. 

Cycladenia  bumilis. 
Draba  breweri. 
Erigeron  armeriiefolium. 
Erigeron  compositus  trifidus. 


Agoseris  monticola. 
Arnica  merriami. 
Cbffiuactis  nevadensis. 
Cbeirantbus  perennis. 
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HUDSONIAN-ALPINE  SPECIES  OF  SHASTA  AND  SIERRA— Continued. 
PLANTS — continued. 

Eriogonnm  polypodnm.  Saxifraga  bryophora. 

Hieracium  albiflomm  (alpine  form).  Senecio  canus. 

Hieraoinm  liorridum.  Streptanthus  orbiculatus. 

Hnlsea  larseni.  Yaocinium  ciBspitosum. 
Parnassia  califomica. 

(9)  EXCLUSIVELY    HUDSONIAN-ALPINE    SPECIES    COMMON    TO    SHASTA 
AND  THE  CASCADES  BUT  NOT  KNOWN  FROM  THE  SIERRA. 


MAMMALS. 

None. 

BIRDS. 

Aiithu8  pensilvanicns. 

PLANTS. 

Epilobinm  clavatum. 

Oreastrum  alpiginnm. 

Hieraciunf  gracile. 

Pentstemon  uienziesi. 

Hnlsea  nana. 

Pbyllodoce  empetriformis. 

Lupinus  lyalli. 

Polygonum  newberryi. 

Lnpinns  *  ornatus.' 

Silene  suksdorfi. 

Lutkea  pectinata. 

Veronica  cusicki. 

Machseranthera  shastensis. 

BORSAI.  SPBCIBS  OF  THIS  SIBRRA-CASCADBS  NOT  KNOT^N  FROM 

SHASTA. 

Turning  to  another  phase  of  the  subject,  the  absentees^  or  boreal 
species  of  the  Sierra  and  Cascades  which  are  not  known  from  Shasta, 
an  equally  instructive  lesson  may  be  learned. 

The  boreal  species  that  occur  in  the  Sierra  or  Cascades,  or  both,  but 
which  are  not  known  from  Shasta,  have  been  grouped  in  three  cate- 
gories: (1)  species  common  to  the  Sierra-Cascades  but  not  known  from 
Shasta;  (2)  Sierra  species  not  known  from  Shasta  or  the  Cascades; 
and  (3)  Cascade  species  not  known  from  Shasta  or  the  Sierra.^ 

(1)  Boreal  species  common  to  the  Sierra  and  the  Cascades 

BUT  NOT  known  FROM  ShASTA. 

Only  three  boreal  mammals  are  known  to  occur  in  both  the  Sierra 
and  the  Cascades  which  have  not  been  found  on  Siiasta.  These  are 
the  Sierra  marmot  {Arctomys  flaviventer)^  the  wolverine  {Oulo  luscus), 
and  the  silver-haired  bat  (Ldsionycteris  noctivagans).  The  marmot, 
it  maybe  stated  with  confidence,  is  really  absent;  the  wolverine  has 
been  kiUed  in  the  near  vicinity  and  probably  occurs  on  Shasta;  the 
bat  is  a  local  species  common  in  the  mountains  west  of  Shasta,  easily 
overlooked  and  most  likely  to  occur.    Hence  there  is  every  reason  to 


1  In  the  accompanying  tables  and  discnssion  the  boreal  species  are  treated  col- 
lectively, no  account  being  taken  of  the  important  distinctions  between  the  Alpine, 
Hndsoniun,  and  Canadian  species.  This  course  has  been  rendered  necessary  by  the 
Absence  of  discriminative  zone  lists  of  Cascade-Sierra  species. 
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believe  that  the  Sierra  marmot  is  really  the  only  mammal  commou  to 
the  Sierra  aud  the  Cascades  which  does  not  occur  on  Shasta. 

Two  boreal  birds  believed  to  be  commou  to  the  Sierra-Cascade 
system  (the  western  winter  wren,  Anorthura  hieinalis  pacifica,  and  the 
Townsend  warbler,  Dendroica  townsendi)  have  not  yet  been  discovered 
on  Shasta,  but  are  liable  to  be  found  there  at  any  time. 

With  plants  the  case  is  quite  different,  for  at  least  19  well-known 
genera,  and  a  considerable  number  of  species  of  other  genera,  not 
known  from  Shasta  are  common  to  the  Sierra  and  the  Cascades. 

(a)   MAMMALS. 

Arctomys  flaviventer.  Gnlo  Insons.  Lasionycteris  iioctivagans. 

(b)    BIRDS. 

Anorthura  hiemalis  paoifica.  Dendroica  townseudi. 

(c)    PLANTS. 

Genera  not  known  from  Shasta, 


Arenaria. 

Iris. 

Rananculns. 

Cassiope. 

Ivesia. 

Smelowskia. 

Clayton  ia. 

Listera. 

Streptopus. 

Clintouia. 

Mertensia. 

Thalictnim. 

Erythroninm. 

Pedicularia. 

Xerophyllnm. 

Genni. 

Primula. 

Heuchera. 

Raillardella. 

Jdditional  specieh  not  knotrnfrom  Shasta, 

Arnica  chamissoniH.  Lonlcera  involucrata. 

Campanula  sconleri.  Polygonum  bistortoides. 

Crepis  nana.  Populus  tremuloides. 

Erigeron  salsuginosus.  Salix  barclayi. 

Gentiana  newberryi.  Saxiftaga  nivalis. 

Juncus  orthophyllus.  Saxifraga  punctata. 
Lonicera  conjugalis. 

(2)  bobbal  slebba  species  not  known  fbom  shasta  ob  tde 

Cascades. 

Eight  mammals,  1  bird,  3  coniferous  trees,  several  shrnbs,  and  a  num- 
ber of  small  plants  are  known  from  the  High  Sierra  which  do  not  occur 
on  Shasta  or  the  Cascades;  the  majority  of  them  are  restricted  to  tbe 
southern  part  of  the  Sierra,  not  reaching  as  far  north  as  the  mountains 
about  Lake  Tahoe,  and  consequently  need  not  be  considered  here. 
Only  three  of  the  Sierra  mammals  {Spermophilus  beldingiy  Eutamias 
speciosus  frater^  and  Sorex  ohsmirus)  which  range  north  to  the  south 
end  of  Feather  River  Gap  fail  to  reach  Shasta,  and  two  if  not  all  three 
of  these  are  known  to  cross  this  gap  and  occur  on  Lassen,  showing 
that  the  Feather  River  Gap  of  itself  is  of  very  little  significance.  The 
details  of  plant  distribution  in  these  mountains  are  not  sufficiently 
known  to  admit  of  safe  generalizations. 
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BOREAL  SIERRA  SPECIES— Continued. 


(a)  MAMMALS. 


Entamias  alpinoB.^ 
Entamias  speciosus.^ 
Entamias  speciosns  callipeplns.^ 
Entamias  speciosns  frater. 

Pinicola  enncleator  califomica. 


Abies  magnified. 
Arenaria  oompacta. 
Arenaria  congesta. 
Artemisia  rothrocki. 
Chrysopsis  breweri. 
Draba  lemmoni. 
Enlophns  parisbi. 
Hnlaea  algida. 
f  Ledum  gland  ulosum. 
Lencothoe  davisiee. 
Lyobnis  califomica. 
MoDtia  fontana. 


Microtus  dutcberi.' 
Sorex  obsourus. 
Spermopbilns  beldingi. 
Tbomomys  alpinus. ' 


(b)  BIRDS. 
(O)  PLANTS. 


Oreobroma  uevadensis. 
Oreobroma  pygmssa. 
Phyllodoce  breweri. 
Pinus  balfouriana. 
Pinus  flexilis. 
Primula  suffrutescens. 
Quercos  vaocinifolia. 
Raillardella  scaposa. 
Ranunonlns  oxynotus. 
Silene  bemardina. 
Silene  califomica. 


(3)  Boreal  Oasoadb  spboibs  iyot  known  from  Shasta  or  the 

SlEBRA. 

Eleven  mammals,  2  birds,  3  fir  trees,  and  a  number  of  shrubs  and 
other  plants  which  inhabit  the  Cascade  Kange  in  Oregon  are  not  known 
to  occur  on  Shasta  or  in  the  Sierra  Nevada.  One  of  the  mammals 
(Eutami<is  townsendi)  does  not  reach  as  far  south  as  the  southern  end 
of  the  Cascades,  and  two  others  {Aplodontia  major  rainieri  and  Sciums 
€asca4€nsis)ekTe  only  subspecifically  separable  from  corresponding^  forms 
in  the  Sierra.  The  remaining  eight  are  independent  specific  types  not 
represented  on  Shasta  or  in  the  Sierra,  and  all  of  them  push  south  to 
the  extreme  southern  end  of  the  Cascades  imuiediately  across  Elamath 
Gap  from  Shasta. 

(a)  MAMMALS. 


Aplodontia  major  rainieri. 

Entamias  townsendi. 

Lynx  canadensis. 

Ificrotus  (Arvicola)  arvicoloides. 

Microtus  (Chilotus)  bairdi. 

Pntorins  oicognani  streatori. 

Hylocichla  natulata. 


Scapanns  alpinus. 
Scinrns  douglasi  cascadensis. 
Sorex  (Atophyrax)  bendirei. 
Tbomomys  mazama. 
Zapus  montanns. 

(6)  BIRDS. 

Lencosticte  tepbroootis  littoraJis.^ 


*  Tbese  mammals  are  restricted  to  tbe  sontbem  part  of  tbe  Sierra  and  none  of  tbem 
oome  as  far  north  as  tbe  mountains  about  Lake  Taboe. 

^Leucoaticte  tephrocotia  liitoralU  breeds  in  tbe  Cascades  of  Wasbington  but  is  not 
actually  known  from  tbe  Cascades  of  Oregon.  It  is  likely  to  be  found  among  tbe 
glaciers  of  Mount  Hood  and  Tbe  Sisters  wbeu  tbe  birds  of  tbese  mountains  are 
studied. 
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(O)   PLANTS. 

Abies  amabilis.  Ribes  lacustre. 

Abies  lasiocarpa.  Rubas  lasiococous. 

Abies  nobilis.  Sileue  acaulis. 

Gaultheria  myreinites.  Sorbua  occidentalis. 

Menziesia  ferrnginea.  8pim5a  arbuscula. 

Rhododendron  albiflorum.  Vaceinium  microphyllnm. 

Ribes  erythrocarpum.  ^      Valeriana  sitchensis. 
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EFFICIENC7  OF  KLAMATH  GAP  AS  A  BARRIER  TO  BOREAL 
SPECIES  COMPARED  WITH  THAT  OF  PITT  RIVER  ANT>  FEATHER 
RIVER  GAPS  COLLECTIVELY. 

Ill  view  of  the  narrowness  of  Klamath  Gap,  a  break  of  less  than  50 
miles,  separating  the  boreal  fauna  of  Shasta  from  that  of  the  Cascades, 
compared  with  the  breadth  of  the  combined  Pitt  Kiver  and  Feather 
River  gaps,  about  100  miles,  separating  Shasta  from  the  boreal  fauna 
of  the  Sierra  Kevada  northwest  of  Honey  Lake,  one  might  expect  Shasta 
to  share  more  species  with  the  Cascades  than  wi^h  the  Sierra.  The  con- 
trary is  true.  The  Feather  River  Gap,  as  elsewhere  explained  (p.  70),  is 
ineflfective compared  with  the  others;  the  branches  of  Feather  River  do 
not  cut  completely  through  the  mountains,  and  the  gap  is  merely  a  low 
part  of  the  range,  with  the  Honey  Lake  ridge  and  small  boreal-capped 
peaks  projecting  here  and  there  as  stepping  stones  between  the  main 
Sierra  and  Mount  Lassen.  Pitt  River  Gap  is  deeper,  cutting  completely 
through  the  range  between  Lassen  and  Shasta,  forming  a  boreal  break 
about  eo-miles  in  width,  and  there  is  no  apparent  reason  why  it  should 
not  be  as  effective  a  barrier  as  Klamath  Gap,  although  from  the  stand- 
point of  zone  distribution  it  does  not  cut  so  low  and  therefore  has  a 
slightly  cooler  summer  climate,  in  consequence  of  which  it  is  less  effect- 
ive. But  this  difference  is  insufficient  to  explain  the  really  great  dis- 
parity in  potency  of  the  two,  for  in  checking  the  extension  of  boreal 
species  Klamath  Gap  has  proved  far  more  effective. 

Passing  over  the  species  common  to  Shasta  and  the  Sierra-Cascade 
system  as  a  whole  (see  p.  73),  only  three  of  the  ten  distinctively  Sierra 
mammals  which  reach  the  northern  end  of  the  Sierra  fail  to  reach 
Shasta,  and  two  if  not  all  of  these  bridge  the  Feather  River  Gap  and 
reach  Mount  Lassen,  which  is  separated  from  Shasta  by  only  the  Pitt 
River  Gap.  On  the  other  hand,  not  one  of  the  ten  distinctively  Cascade 
mammals  which  occur  at  the  extreme  south  end  of  the  Cascade  Range 
has  been  able  to  cross  the  narrow  Klamath  Gap  to  Shasta. 

If  the  number  of  distinctive  mammals  of  the  Sierra-Cascade  system 
be  reduced  by  subtracting  those  which  are  represented  in  the  two 
ranges  by  closely  related  forms '  8  distinctive  specific  types  will  remain 


'Close  discrimiDation  of  species  and  subspecies  is  necessary  in  laying  otf  the 
minor  sabdivisions  of  faunas;  and  It  is  interesting  from  the  zoological  standpoint 
to  know  which  and  how  many  of  the  specific  types  common  to  a  given  area  have 
undergone  enough  change  in  parts  of  that  area  to  warrant  separate  recognition  by 
name,  but  from  the  standpoint  of  the  distribution  of  specific  types  such  details  are 
of  little  value. 
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for  the  southern  Cascades  and  7  for  the  northern  Sierra.  Of  these 
distinctive  specific  types  only  3  of  the  7  Sierra  species  fail  to  reach 
Shasta^  while  all  of  the  8  Cascade  species  fail. 

The  significance  of  these  facts  appears  when  the  Boreal  faunas  of 
the  mountains  north  and  south  of  Klamath  Gap  are  studied  with  ref- 
erence to  their  geographic  sources  of  origin,  as  pointed  out  io  the  next 
chapter. 
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SOURCES   OF   THE  BOREAL   FAI7NAS  OF  SHASTA  AND    OF  THE 
SIERRA  AND  THE  CASCADES. 

The  boreal  auimals  and  plants  of  the  Sierra-Cascade  system  as  a 
whole  are  not  yet  well  enoagh  known  to  admit  of  positive  statements 
as  to  the  number  of  species  or  the  details  of  their  distribution.  Hence 
a  complete  study  of  their  distribution  with  reference  to  the  geographic 
source  of  origin  of  the  various  specific  types  is  not  i)ossible.  Never- 
theless, enough  has  been  learned  to  point  to  some  very  interesting 
conclusions. 

It  has  been  already  shown  that  the  boreal  fauna  and  tlora  of  Shasta 
form  a  part  of  the  fauna  and  flora  of  the  Sierra-Cascade  system;  that 
70  percent  of  the  exclusively  boreal  mammals  of  Shasta  are  common 
to  both  ranges;  and  that  of  the  remainder,  80  percent  are  common  to 
the  Sierra.  It  is  obvious  therefore  that,  so  far  as  mammals  are  con- 
cerned, Shasta  may  be  considered  a  part  of  the  Sierra  (see  p.  71). 

Fifty-eight  boreal '  species  of  mammals  are  known  from  the  Sierra 
and  the  Cascades.  Of  these,  31  (54  percent)  are  common  to  both  ranges, 
11  (19  percent)  are  restricted  to  the  Sierra,  and  16  (28  percent)  to  the 
Cascades. 

Of  the  58  boreal  species  of  mammals  known  to  inhabit  the  Sierra- 
Cascade  system  not  a  single  genus  or  subgenus  is  peculiar,  though  the 
genera  Aplodontia  and  Neurotrichtis  and  the  subgenus  Atophyrax  are 
restricted  to  the  northwest  coast  region.  With  species  the  case  is  very 
different,  for  23  of  the  58  species  (40  percent)  are  peculiar  to  the 
Sierra-Cascades;  but  even  of  these  only  10  differ  sufficiently  from  near 
relatives  elsewhere  to  be  considered  distinct  specific  types.  Of  the  58 
species  whose  relationships  are  so  obvious  that  there  can  be  no  doubt 
as  to  their  affinities  and  origin,  5  (9  percent)  come  from  mountains 
farther  north  (in  British  Columbia,  some  ranging  into  southeastern 
Alaska),  8  (14  percent)  are  of  general  transcontinental  boreal  distri- 
bution, 16  (28  percent)  are  characteristic  of  the  humid  west  or  north- 
west coast  region,  19  (33  percent)  are  identical  with  or  closely  related 
to  species  living  in  the  Eocky  Mountains,  and  10  (17  percent)  are  dis- 
tinctive superspecific  types  restricted  to  the  Sierra-Cascade  system. 

If,  instead  of  treating  the  Sierra-Cascade  species  collectively,  we 
group  them  with  reference  to  the  particular  part  of  the  mountains  they 
inhabit,  putting  the  Cascade  species  (those  north  of  Klamath  Gap)  in 


^Our  collections  from  the  Cascades  have  not  yet  been  worked  ap,  and  it  is  proba- 
ble that  several  species  will  be  added  to  this  number. 
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one  category,  and  the  Sierra  species  (those  south  of  Klamath  Gap)  in 
another,  some  additional  facts  are  brought  out  which  emphasize  the 
widely  different  sources  of  origin  of  the  distinctively  Cascade  species 
on  the  one  hand,  and  the  distinctively  Sierra  species  on  the  other. 
Of  the  distinctively  Cascade  species,  25  percent  are  derived  from 
mountains  farther  north,  12  percent  are  local  types,  12  percent  belong 
to  transcontinental  boreal  types,  and  25  percent  to  northwest-coast 
types.  Of  the  distinctively  Sierra  species,  50  percent  are  specially 
developed  local  types,  and  50  percent  belong  to  types  common  to  the 
Sierra  and  the  southern  Eocky  Mountains. 

These  facts  point  not  only  to  the  great  antiquity  and  effectiveness  of 
the  Klamath  Gap,  but  also  to  a  former  east  and  west  continuity  of 
range  of  Boreal  species  between  the  Rocky  Mountains  of  Utah  and 
Colorado  and  the  Sierra  Nevada  of  California,  a  distance  of  at  least 
500  miles. 
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MAMMALS  OF  SHASTA. 
Sorex  shastensis  sp.  nov.    Shasta  Shrew. 

Tjfpe  from  Wagon  Camp,  Mount  Shasta  (alt.  5,700  ft.  in  the  lower  part  of  the  Cana- 
dian zone).  No.  95450,  U.  8.  Nat.  Mus.,  Biological  Survey  Coll.  Collected  Sept. 
26, 1898,  by  W.  H.  Osgood.    Orig.  No.  317. 

Characters. — Size  small;  decidedly  smaller  than  8.  vagrana;  tail 
rather  short;  ears  small,  bat  conspicnoas.  Third  unicuspid  smaller 
than  foarth.    Skull  and  teeth  peculiar. 

Color. — Type  specimen,  in  change  from  summer  to  winter  pelage: 
Head  and  sides  of  neck  to  shoulders  dull  fulvous  brown ;  rest  of  upper 
parts  dark  steel  gray;  underparts  ashy  brown;  tail  sharply  bicolor, 
dusky  above,  buffy  below,  becoming  dusky  toward  tip. 

Cranial  characters, — Skull  small,  decidedly  smaller  than  in  vagrans 
and  as  small  as  in  calif ornicus;  brain  case  moderately  high — not  at  all 
flattened  as  in  calif orniciis ;  rostrum  rather  small  (about  as  in  califomi- 
cus)'y  constriction  swollen.  Tooth  row,  as  a  whole,  somewhat  shorter 
than  in  calif  ornicus ;  unicuspids  decidedly  narrower,  particularly  the 
first  and  second;  molariform  series  much  as  in  californicusj  but  slightly 
smaller;  large  premolar  very  broad  posteriorly. 

Measurements. — Type:  Total  length,  90;  tail  vertebrae,  35;  hind 
foot,  12. 

Remarks. — This  new  species  is  based  on  a  single  specimen  caught  by 
W.  H.  Osgood  in  a  trap  set  in  a  springy  place  among  the  Shasta  firs, 
immediately  above  Wagon  Gamp.  In  the  same  trap,  and  in  the  iden- 
tical spot,  he  caught  also  specimens  of  Neosorex  navigator  and  Neuro- 
trichus  gibbsi  major.  Several  specimens  of  Sorex  vagrans  amcenns  were 
caught  near  by,  but  no  others  of  this  species. 

Sorex  shastensis  is  a  small  shrew  of  uncertain  affinities.  In  several 
respects  it  resembles  S.  californicusj  but  differs  from  this  species  mark- 
edly in  color,  and  still  more  in  the  form  of  the  cranium  and  narrow- 
ness of  the  unicuspidate  teeth. 

Sorex  vagrans  amoBnns  Merriam.    Sierra  Shrew. 

Twenty-two  specimens  of  this  small  shrew  were  collected  on  Shasta 
and  about  its  base.  Two  were  caught  among  the  tules  at  Big  Spring, 
in  Shasta  Valley,  on  the  north  side  of  the  mountain;  two  at  Warm- 
castle  Soda  Springs,  in  Squaw  Creek  Valley,  on  the  south  side;  and 
nineteen  in  the  Canadian  zone  and  lower  part  of  the  Hudsonian  from 
Wagon  Camp  up  to  upper  Squaw  Creek,  Mud  Creek,  and  Ash  Creek, 
Most  of  them  were  trapped  under  logs  in  damp  places. 
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Sorex  montereyensis  Merriam.    Monterey  Shrew. 

Six  specimeus  of  this  large  long-tail  shrew  were  secured— one  at  the 
lower  edge  of  the  Hudsonian  zone,  near  Mud  Greek;  four  in  the  Can- 
adian zone,  in  Mud  Greek  Ganyon ;  and  one  in  the  Transition  zone,  in 
Squaw  Creek  Valley,  near  Warmcastle  Soda  Springs. 

Sorex  (Heosorex)  navigator  Baird.    White-bellied  Water-shrew. 

Apparently  rather  scarce,  as  a  large  amount  of  trapping  resulted  in 
the  capture  of  only  four  specimens.  These  were  obtained  at  as  many 
localities,  namely,  the  head  of  Panther  Creek,  upper  Squaw  Creek, 
upper  Ash  Creek  Canyon,  and  Wagon  Camp,  all  in  the  Canadian  zone. 

Henrotrichus  gibbsi  major  subsp.  nov.    Large  Shrewmole. 

Type  from  Carberry  Ranch,  Shasta  County,  Calif,  (alt.  4,100  ft.,  between  Mts.  Shasta 
and  Lassen).  No.  65321,  ^  ad.,  U.  S.  Nat.  Mas.,  Biological  Sarvey  Coll.  Collected 
May  18, 1894,  by  C.  P.  Streator.    Orig.  No.  3789. 

Characters. — Similar  to  X.  gibbsij  but  decidedly  larger  3  hind  feet 
larger;  forefeet  much  broader  and  longer;  tail  much  longer;  under 
parts  darker;  skull  larger  and  broader;  fifth  upper  lateral  tooth  (the 
4arge  premolar')  decidedly  smaller  than  in  N.  gibbsij  and  i)osse8sing  a 
distinct  anterior  cusp  on  the  cingulum,  which  is  absent  in  gibbsi;  fifth 
lower  lateral  tooth  (the  ^  large  premolar ')  decidedly  larger  than  in  gibbsi. 

Measurements. — Average  of  3  specimens  from  type  locality:  Total 
length,  120;  tail  vertebrje,  40;  hind  foot,  17.  Average  of  4  specimens 
from  Mount  Shasta:  Total  length,  113;  tail  vertebnv,  41;  hind  foot, 
16.2. 

Remarks. — Four  specimens  of  this  new  form  of  Gibbs  shrewmole 
were  collected  by  our  party  on  Shasta — all  in  the  Canadian  zone. 
Three  were  caught  in  Mud  Creek  canyon  near  the  mouth  of  Clear 
Creek  by  Walter  K.  Fisher  and  W.  H.  Osgood,  and  one  was  taken  at 
Wagon  Camp  by  Osgood.  In  May,  1894,  my  assistant,  Clark  P.  Streator, 
obtained  3  specimens  (the  type  and  cotypes)  at  Carberry  Eanch,  on  the 
south  side  of  Pitt  liiver,  between  Mounts  Shasta  and  Lassen.  Carberry 
Banch  is  in  the  upper  part  of  the  Transition  zone.  The  Canadian 
zone  specimens  from  Shasta  are  not  quite  so  large,  but  agree  in  other 
characters. 

Soapaniu  califomicus  ( Ayres).    California  Mole. 

Vernon  Bailey  found  a  dead  mole  of  this  species,  October  3,  in  the 
road  between  Wagon  Camp  and  Sisson  at  an  altitude  of  4,500  feet. 
He  reported  mole  ridges  as  common  in  places  a  little  below  Wagon 
Camp,  and  also  in  sandy  soil  in  the  Murray  pine  belt  east  of  the  moun- 
tain; W.  H.  Osgood  saw  mole  ridges  in  Shasta  Valley. 

Myotis  evotis  (H.  Allen.)    Big-eared  Bat. 

At  Sisson,  September  5,  E.  T.  Fisher  obtained  a  specimen  from  a 
small  boy,  who  caught  it  in  a  kitchen.  The  species  doubtless  occurs 
in  Shasta  Valley  also. 
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Myotis  lucifugns  longicms  (True). 

At  Wagon  Camp,  July  17,  Walter  K.  Fisher  shot  oue  of  these  bats. 
Small  bats  were  abundant  here,  but  kept  so  much  in  the  forest  that 
they  were  hard  to  shoot. 

Myotis  califomicoB  (And.  &  Bach.).    California  Bat. 

A  single  specimen  of  this  species,  collected  on  Mount  Shasta  by  C.  H. 
Townsend,  is  recorded  by  Miller  in  North  American  Fauna,  No.  13, 
page  71,  October,  1897. 

Myotis  ynmanensis  satnratus  Miller. 

Common  among  the  alpine  hemlocks  at  Squaw  Creek  Camp,  where 
they  were  seen  every  night,  darting  in  and  out  of  the  flickering  light 
of  the  camp  fire.  Here  I  shot  one  the  evening  of  August  3,  and  four 
the  evening  of  August  9.  Late  in  July  and  early  in  August  small  bats, 
probably  the  same  species,  were  seen  nearly  every  evening  at  the  tem- 
IK)rary  camps  on  or  near  upper  Mud  Creek.  The  species  Is  interesting 
as  the  only  bat  secured  in  the  Hudsonian  zone. 

Vespertilio  fancuB  Beauvois.    Large  Brown  Bat. 

Common  at  Wagon  Camp,  where  Vernon  Bailey  shot  one  July  17, 
and  I  shot  three  the  evening  of  July  28.  Many  more  could  have  been 
killed  if  desired.  In  1883  C.  II.  Townsend  obtained  it  at  Sheep  Rock. 
The  species  is  one  of  the  commonest  in  the  foothills  and  valleys,  and  is 
easily  recognized  on  the  wing  by  its  large  size  audits  character  of  flight. 

[Arctomys  flaviventer  (And.  &  Bach.).    Mountain  Marmot. 

It  may  be  asserted  with  confidence  that  no  marmots  of  any  kind  live 
on  Shasta.  Our  collectors  were  at  work  on  the  mountain  from  July  15 
until  October  without  seeing  a  single  individual.  Moreover,  when 
Vernon  Bailey  and  I  made  our  trip  completely  around  the  peak  the 
latter  part  of  July  we  kept  near  timberline  all  the  way  and  made  a 
special  search  for  marmots,  but  were  unable  to  find  a  trace  of  their 
presence.] 

Spermophilus  douglasi  (Bichardson).    Oregon  Ground  Squirrel. 

Common  at  Sisson  and  in  McCloud  and  Shasta  valleys,  whence  it 
ranges  up  through  the  manzanita  chaparral  of  the  basal  slopes  nearly 
to  Wagon  Camp.  At  Sisson  li.  T.  Fisher  collected  eight  during  the 
first  half  of  September,  and  says  of  them :  *^  One  of  the  few  really  plen- 
tiful mammals  at  Sisson.  Hardly  an  acre  in  the  valley  is  free  from 
their  burrows.  Under  the  barns  and  houses,  in  the  fields,  along  the 
hot  8loi>es  east  and  west  of  the  town,  and  even  in  the  woods,  one  con- 
stantly sees  them.  At  the  time  I  write  of,  September  1-15,  they  seemed 
to  be  feeding  chiefly  on  acorns  and  chinquapins — acorns  in  the  valley, 
chinquapins  on  the  western  slopes.  In  behavior  they  were  wild  and 
sneaking;  at  all  times  difficult  to  approach.  None  appeared  to  have 
hibernated.^ 
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At  Big  Spring,  in  Shasta  Valley,  wliere  they  abound,  W.  H.  Osgood 
saw  several  climb  up  on  a  beam  and  entei  an  opening  in  a  granary. 

Callotpermophilus  chrysodeinu  Merriam.  Golden-mantled  Ground 
SquirreL 

One  of  the  most  abundant  and  conspicuous  mammals  of  the  moun- 
tain, where  they  were  seen  daily  from  the  manzanita  belt  up  to  timber- 
line,  and  where  52  specimens  were  collected.  At  Sisson  they  are  rare, 
but  2,000  feet  higher  are  fairly  common,  as  they  are  also  in  Squaw  Creek 
Valley  at  the  south  base  of  the  mountain.  In  the  fir  forest  they  make 
their  homes  under  logs  or  about  the  roots  of  trees,  but  in  the  neighbor- 
hood of  timberline  live  in  burrows  under  the  rocks,  often  in  slide  rock, 
associated  with  small  colonies  of  conies.  At  low  altitudes  they  are 
usually  unwary  and  maybe  easily  killed  with  the  <  auxiliary'  barrel, 
but  in  the  neighborhood  of  timberline  they  are  so  exceedingly  shy  it 
is  diflBcult  to  approach  within  gunshot.  At  our  camp  among  the  alpine 
hemlocks  on  upper  Squaw  Creek  they  first  kept  at  long  range,  but  find- 
ing us  harmless  gradually  overcame  their  fear,  and  finally,  toward 
the  end  of  the  season,  came  to  be  one  of  the  most  persistent  of  camp 
robbers,  stealing  bread  and  other  eatables.  At  the  same  time  they 
never  came  freely  and  boldly  as  did  their  associates,  the  chipmunks, 
but  always  stole  in  silently  and  if  possible  kept  out  of  sight. 

This  species  goes  into  winter  quarters  much  later  than  its  relatives  in 
the  Bocky  Mountain  region.  On  Shasta  it  was  seen  daily  near  timber- 
line  until  afber  the  middle  of  September  and  a  few  were  noticed  on 
warm  days  as  late  as  September  24,  but  all  those  secured  during  the 
latter  part  of  the  month  were  young  of  the  year.  Between  Wagon 
Camp  and  Sisson  they  were  seen  as  late  as  September  26. 

Eutamias  amoeniiB  (Allen).    Klamath  Chipmunk. 

Abundant  in  the  chaparral  of  the  lower  slopes  and  thence  up  through 
the  forest  to  timberline.  Fifty-three  specimens  were  obtained  at  vari- 
ous points  on  the  mountain.  At  Wagon  Camp  they  were  common 
and  were  seen  picking  unripe  serviceberries  the  latter  x>art  of  July. 
At  the  south  base  of  the  mountain  one  was  killed  as  low  down  as 
Warmcastle  Soda  Springs  in  Squaw  Creek  Valley.  In  the  forest  they 
live  mostly  about  logs  and  stumps  and  are  quite  fearless,  but  along 
the  upper  edge  of  timber,  where  they  live  among  the  bare  rocks,  they 
areinuch  more  wary. 

Eutamias  senez  (Allen).    Allen  Chipmunk. 

Abundant  in  the  Shasta  fir  belt  and  ranging  down  to  Sisson  and 
Warmcastle  Soda  Springs  at  the  base  of  the  mountain  and  up  to  the 
upper  limit  of  continuous  timber,  though  perhaps  not  to  extreme  tim- 
berline.   Sixty-eight  specimens  were  secured. 

At  Wagon  Camp  they  were  common  and  were  usually  associated  with 
their  small  cousin,  U.  amcenus.    They  are  more  arboreal  than  the  other 
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chipmunks  and  we  often  saw  them  in  the  trees  40  or  50  feet  above  the 
gFoand,  moving  about  in  the  branches  or  chasing  one  another  around 
the  great  trunks  of  the  hemlocks  and  firs.  At  our  camp  in  the  alpine 
hemlocks  on  Squaw  Creek  they  were  the  most  abuudant  and  most  fear- 
less of  the  diurnal  mammals.  Here  they  were  constantly  associated 
with  the  less  abundant  golden-mantled  ground  Bqumels  (CallospermO' 
philus  chrysodeirus),  compared  with  which  they  are  bolder,  more  active, 
more  graceful,  and  more  interesting. 

In  camp  they  made  frequent  visits  to  the  mess  box,  which  they 
clearly  regarded  as  public  property,  approaching  it  boldly  and  without 
suspicion  and  showing  no  concern  at  our  presence — in  marked  contrast 
to  the  golden-mantled  ground  squirrels,  which  approached  silently, 
stealthily,  and  by  a  circuitous  route,  in  constant  fear  of  detection.  If 
disturbed  while  stuffing  their  cheek  pouches  with  bits  of  bread,  pan- 
cake, or  other  eatables,  each  chipmunk  usually  seized  a  large  piece  in 
its  mouth  and  scampered  ofi',  returning  as  soon  as  we  withdrew.  In 
fact,  they  made  themselves  perfectly  at  home  in  camp,  and  evidently 
ranked  us  with  other  harmless  inhabitants  of  the  forest.  They  climbed 
up  the  sides  of  our  tent  and  over  towels  hung  to  dry  on  branches,  as  if 
such  things  had  always  been  a  part  of  their  environment.  It  should  be 
added,  however,  that  the  most  familiar  animals  were  always  the  young 
of  the  year,  which  probably  had  no  recollection  of  the  time  before  our 
arrival. 

Along  the  upper  border  of  the  timber,  where  the  ground  is  more 
open  and  is  covered  with  gray  rocks  and  pumice  instead  of  the  dark  felt- 
ing of  hemlock  and  fir  needles  and  cones,  the  chipmunks  are  far  more 
alert  and  wary. 

After  the  middle  of  September  the  adults  were  rarely  seen,  and  after 
the  20th  the  young  came  out  only  during  the  warmest  part  of  the  day. 

At  Sisson,  K.  T.  Fisher  found  these  chipmunks  more  abundant  than 
any  other  mammal.  They  were  common  in  the  woods,  in  the  chapar- 
ral, on  the  hillsides,  and  in  the  bottom  of  the  valley.  At  the  time  of 
his  visit — from  the  end  of  August  to  the  middle  of  September — they 
were  in  the  molt  and  very  ragged. 

Sdunu  albolimbatoi  Allen.    Sierra  Pine  Squirrel. 

[:=8.  calif omicus  Allen,  preoccupied.] 

Common  in  the  Canadian  zone  forest  of  Shasta  firs,  and  in  the  Transi- 
tion forest  of  mixed  pine  and  Douglas  spruce.  Among  the  Shasta  firs 
they  were  seen  on  all  sides  of  the  mountain  and  came  up  as  high  as  the 
lower  edge  of  the  alpine  hemlocks.  Among  the  pines  and  Douglas  firs 
they  were  seen  as  low  as  Bear  Butte,  near  Squaw  Creek  Valley,  and 
were  common  at  Sisson  and  thence  northward  along  the  base  of  the 
Scott  Mountains.  Like  other  pine  squirrels  they  lay  up  stores  of  cones 
for  winter  use.  At  low  elevations  they  rival  the  large  gray  tree  squirrels 
in  collecting  the  seeds  of  the  huge  cones  of  the  sugar  pines.    At  higher 
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elevations  they  seem  to  feed  largely  od  the  niueh  smaller  seeds  of  the 
Shasta  firs,  the  cones  of  which  they  collect  in  large  numbers.  These 
cones  are  gathered  in  heaps  at  the  bases  of  trees,  where  the  squirrels 
live,  and  are  also  stored  in  decayed  logs,  where  they  are  stuffed  into 
all  available  openings.  As  1898,  the  year  of  our  visit,  was  an  '  oft'  year' 
for  cones,  we  were  forced,  in  order  to  obtain  specimens,  to  take  advan- 
tage of  the  stores  made  by  these  squirrels  the  previous  year.  In 
them  we  found  innumerable  cones,  more  or  less  perfect  and  with  the 
seeds  still  untouched,  of  both  Abies  shastensis  and  A.  loiriana. 

ScinruB  fossor  Peale,    Oregon  Gray  Squirrel;  Large  Tree  Squirrel. 

Fairly  common  in  the  pine  forest  covering  the  southern  and  western 
basal  slopes  of  Shasta.  At  difierent  times  during  the  summer  these 
large  squirrels  were  seen  in  Squaw  Creek  Valley  and  between  Sisson 
and  Edgewood.  On  July  13  Vernon  Bailey  found  them  common  near 
Bear  Creek,  between  Fall  Kiver  Valley  and  Shasta,  where  the  sugar 
pines  begin.  They  were  then  cutting  off  the  scales  and  eating  the  green 
seeds  of  the  half-grown  cones  of  sugar  pines. 

Sduroptems  alpinus  klamathensis  Merriam.    Klamath  Flying  Squirrel. 

The  only  flying  squirrel  seen  by  our  party  was  observed  by  me  in 
August  on  a  cedar  stub  near  a  small  stream  a  couple  oi  miles  below 
Wagon  Camp,  but  was  not  secured.  There  is  therefore  some  uncertainty 
as  to  the  species.  At  Sisson  I  was  informed  that  a  boy  had  a  pair  alive 
in  a  cage,  but  he  left  town  with  them  before  they  could  be  examined. 

Castor  canadensis  Kuhl.    Beaver. 

Probably  not  now  living  in  the  immediate  vicinity  of  Shasta,  although 
in  1883,  according  to  C.  H.  Townsend,  "  a  number  of  them  occupied 
unmolested  a  dam,  which  they  had  constructed  in  a  corner  of  a  meadow 
belonging  to  Mr.  J.  H.  Sisson."  They  were  formerly  common  in  Shasta 
River,  where  Walter  K.  Fisher  was  recently  told  a  few  were  seen  in 
the  winter  of  1898-99. 

Aplodontia  major  Merriam.    Aplodontia;  Sewellel. 

In  making  the  circuit  of  Shasta  the  latter  part  of  July,  Vernon 
Bailey  and  I  discovered  a  colony  of  aplodontias  in  some  rank  vegeta- 
tion covering  a  springy  place  in  Ash  Creek  Canyon,  in  the  upper  part 
of  the  Canadian  zone.  A  little  later  W.  K.  and  E.  T.  Fisher  were  sent 
there  and  obtained  two  specimens.  About  the  same  time  they  and 
W.  H.  Osgood  caught  eight  in  Mud  Creek  Canyon  near  the  mouth  of 
Clear  Creek,  at  an  altitude  of  nearly  7,000  feet. 

Aplodontias  live  in  wet  or  damp  places  usually  overgrown  with  rank 
vegetation,  and  preferably  in  springy,  sloping  ground  where  some  ot 
their  innumerable  burrows  and  sunken  runways  are  kept  wet  by  the 
cold  trickling  water.  As  is  well  known,  they  cut  various  plants,  com 
monly  rank  or  woody  kinds,  which  they  gather  and  carry  in  bundles 
to  their  burrows,  or  to  places  near  by,  where  they  spread  them  out  to  dry. 
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lu  Asli  Greek  Canyon  Walter  Fisher  found  their  cuttini^s  to  consist 
chiefly  of  ferns  and  willows — the  latter  carried  from  a  long  distance. 
In  Mud  Creek  Canyon  the  cuttings  consisted  chiefly,  according  to 
W.  H.  Osgood,  of  thimble-berry  bushes,  mountain  ash,  and  brake 
ferns — the  latter  predominating,  and  in  one  place  forming  a  pile  as  big 
as  a  bushel  basket.  The  animals  commonly  live  in  colonies,  but  Osgood 
concluded  that  in  Mud  Creek  Canyon  only  one  individual,  or  at  most, 
a  pair,  lived  in  one  place,  ^Hhough  several  may  be  distributed  among 
the  branches  of  a  stream." 

Mus  mnsculiu  Linn.    House  Mouse. 

Abundant  at  Sisson,  and  running  wild  like  the  native  species.  R. 
T.  Fisher  reported  them  as  constantly  getting  into  his  traps,  partic- 
ularly in  the  weeds  and  sedges  in  wet  places  along  the  banks  of  Cold 
Creek,  where  he  caught  a  dozen  or  more. 

Beithrodontomys  klamathensis  sp.  nov. 

Type  from  Big  Spring  ('Mayten'),  Shasta  Valley,  Calif.  No.  95444,  ^  ad.,  U.  S. 
Nat.  Mns.,  Biological  Survey  Coll.  Collected  Sept.  18,  1898,  by  W.  H.  Osgood. 
Orig.  No.  281. 

Characters. — Size  medium;  ears  and  hind  feet  large;  tail  long,  only 
slightly  shorter  than  in  longicauda;  color  grayish  or  brownish  gray, 
decidedly  paler  than  longicauda. 

Color, — Summer  pelage:  Upperparts  pale  grayish  brown,  washed 
with  butty  on  sides;  uuderparts  white,  tail  bicolor,  dusky  above, 
whitish  below. 

Cranial  characters, — Skull  rather  large;  braincase  and  rostrum  rel- 
atively broad ;  audital  bullae  small.  The  skull  as  a  whole  agrees  better 
with  thtit  of  megalotis  than  with  that  of  longicauda,  particularly  in  the 
length  of  palate  and  breadth  of  braincase;  but  the  rostrum  is  broader 
and  the  audital  bnll»  are  smaller  than  in  either. 

Measurements. — Type:  Total  length,  149;  tail  vertebrie,  71;  hind  foot, 
19.  Average  of  2  adults  from  type  locality:  Total  length,  144;  tail 
vertebra,  66;  hind  foot,  18.5. 

Remarks, — Both  in  color  and  cranial  characters  Beithrodontomys 
Jclamathensis  resembles  the  pale  grayish  R.  megalotis  of  the  desert 
region  of  the  southern  part  of  the  Great  Basin  much  more  closely  than 
it  does  the  dark  brownish  R,  longicauda  of  California  west  of  the 
Sierra. 

This  new  harvest  mouse  is  common  in  wet  places  in  Shasta  and  Lit- 
tle Shasta  valleys,  where  four  specimens  were  obtained  by  W.  H. 
Osgood  and  R.  T.  Fisher.  They  were  caught  in  little  runways  in  wet 
grass  near  tules.  The  species  doubtless  reached  Shasta  Valley  by  way 
of  the  open  Klamath  country.  During  our  explorations  in  eastern 
Oregon  in  1896,  numerous  specimens  of  the  same  species  were  caught 
by  my  assistants,  E.  A.  Preble  and  Cleveland  Allen,  in  the  tule  marshes 
bordering  the  streams  connecting  Malheur  and  Harney  lakes. 
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Peromyscus  gambeli  (Baird).    Gommou  White-footed  Mouse. 

Common  ou  all,  or  uearly  all,  parts  of  the  moantaiQ  from  Sisson  ap 
to  and  possibly  a  little  above  extreme  timberline.  One  hundred  speci- 
mens were  collected. 

In  choosing  their  homes  these  mice  are  easily  suited,  for  they  seem 
equally  contented  among  the  dense  vegetation  in  damp  parts  of  the 
bottoms  of  canyons  and  among  the  bare  hnraTOcks  and  pumice  soil  ot 
the  driest  timberline  slopes.  Some  were  caught  also  in  the  heather 
meadows  bordering  the  little  streams  in  the  Hudsoniau  zone.  At 
Sisson  E.  T.  Fisher  found  them  rather  rare  except  in  damp  woods 
along  Cold  Greek,  where  he  caught  a  number  under  roots  and  stumps 
close  to  the  water. 

Peromyscus  boyli  (Baird). 

Exceedingly  rare,  or  else  of  such  peculiar  habits  that  it  escaped 
observation.  Only  a  single  specimen  was  obtained  on  Shasta.  It  was 
caught  at  the  extreme  upper  limit  of  the  Canadian  zone  (alt.  7,800  feet) 
on  Squaw  Creek,  August  9,  by  Walter  K.  Fisher.  Others  were  secured 
at  Fall  River  Lake,  in  the  Transition  zone,  southeast  of  the  base  of  the 
mountain. 

Peromyscos  truei  (Shf.).    Big-eared  Mouse. 

Collected  in  Little  Shasta  Valley  by  Walter  K.  Fisher,  who  found  it 
living  among  bushes  of  Ceanothm  cttneatm. 

Heotoma  fosoipes  Baird.    Kound-tail  Wood  Eat. 

Not  found  on  Shasta,  but  common  in  some  of  the  low  valleys  at  its 
base.  Their  characteristic  stick  houses  were  seen  in  the  juniper  forest 
at  the  southern  end  of  Shasta  Valley,  in  the  chaparral  near  Gazelle, 
and  in  several  places  in  the  Scott  Mountains  (Bailey).  In  Little  Shasta 
Valley  one  was  collected  September  19  (Osgood). 

Heotoma  cinerea  Ord.    Bushy-tail  Wood  Eat. 

Eather  scarce.  Only  four  specimens  were  obtained — two  in  Mud 
Greek  Oanyon  near  the  mouth  of  Clear  Creek,  and  two  high  up  on 
Squaw  Greek  (alt.  8,800  feet).  Of  those  caught  in  Mud  Creek  Canyon, 
one  was  trapped  at  the  end  of  an  old  log,  the  other  at  the  entrance  to 
an  aplodontia  burrow.  Shasta  abounds  in  the  kinds  of  ledges  and 
difis  usually  inhabited  by  this  species,  but,  except  at  rare  intervals,  no 
traces  of  the  animals  were  found. 

Microtos  califomicus  (Peale).    Calitbmia  Vole. 

Not  obtained  by  us  except  in  Shasta  Valley,  where  six  specimens 
were  secured  in  September  by  W.  H.  Osgood  and  E.  T.  Fisher.  Their 
runways  were  found  in  very  wet  places  in  the  tules  at  Big  Spring,  in 
Shasta  Valley,  and  along  Little  Shasta  Greek.  Walter  K.  Fisher 
secured  specimens  along  Shasta  Eiver,  northeast  of  Edgewood. 
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Microtoi  montanus  (Peale). 

Not  obtained  on  Shasta,  but  collected  at  Fall  Eiver  Lake  in  August 
by  W.  K.  Fisher.  In  August,  1883,  seven  specimens  were  collected  in 
the  grassy  meadows  at  Sisson  Tavern  by  C.  H.  Townsend. 

Microtoi  mordax  (Merriam).    Mountain  Yole. 

Oommon  in  suitable  moist  places  throughout  the  Canadian  and  Hud- 
sonian  zones,  particularly  in  the  heather  meadows  a  little  below  timber- 
line,  where,  though  chiefly  nocturnal,  they  were  sometimes  seen  in  the 
daytime.  Their  burrows  abound  in  the  heather  beds,  especially  along 
the  overhanging  banks  of  streams,  and  are  so  large  that  some  of  them 
were  at  first  mistaken  for  those  of  Microtus  arvicoloides,  a  species  which 
does  not  occur  on  Shasta.  They  were  not  found  in  the  dry  forest. 
Seventy- four  specimens  were  collected,  of  which  only  six  were  obtained 
at  Wagon  Camp.  Near  Sisson  Tavern  R.  T.  Fisher  caught  fifteen  along 
**the  wet  and  bushy  banks  of  a  long  ditch."  They  probably  reach 
Sisson  not  from  Shasta,  but  from  Mount  Eddy,  in  the  Scott  Mountains, 
near  the  foot  of  which  Sisson  Tavern  is  situated.  Still,  it  is  possible 
that  the  two  colonies  are  connected  along  some  of  the  few  cold  streams 
that  traverse  the  Transition  zone  slopes  of  Shasta. 

Bvotomys  mazama  Merriam.    Mountain  Evotomys. 

Fairly  common  in  moist  places  in  the  Shasta  fir  forests  of  the  Cana- 
dian zone,  where  nineteen  specimens  were  obtained.  Ten  were  col- 
lected in  Mud  Creek  Canyon  near  the  mouth  of  Clear  Creek  (altitude 
6,700  feet);  seven  along  Squaw  Creek  from  6,700  up  to  7,700  feetj  one 
at  the  head  of  Panther  Creek  at  7,700  feet,  and  one  at  Wagon  Camp  at 
5,700  feet*  They  were  usually  caught  in  traps  set  under  logs  in  damp 
or  wet  places. 

Phenaoomys  orophilus  Merriam.    Lemming-Mouse. 

Rare  and  local,  judging  from  the  results  of  our  trapping.  Only  three 
specimens  were  obtained — all  in  the  heather  meadows  along  the  upper 
part  of  Squaw  Creek,  where  they  were  caught  August  7, 10,  and  12  by 
Walter  K.  Fisher. 

Thomomys  montioola  Allen.    Sierra  Pocket  Gopher. 

Abundant  throughout  the  boreal  slopes  of  the  mountain,  from  the  lower 
part  of  the  Canadian  zone  to  above  timberline.  In  the  dai*k  forests  of 
Shasta  firs  their  mounds  were  seen  wherever  there  was  enough  small 
vegetation  to  furnish  food,  and  were  commonest  along  the  streams  and 
about  the  edges  of  marshy  places,  where  plant  life  is  abundant  and  luxu- 
riant. Above  the  line  of  continuous  timber  their  mounds  were  noticed 
on  many  of  the  pumice  slopes  between  the  altitudes  of  8,000  and  0,000 
feet.  Above  the  head  of  Squaw  Creek  a  small  colony  was  found  at  an 
altitude  of  8,300  feet,  and  another  between  8,900  and  9,000  feet.  On 
the  east  side  of  Mud  Creek  Canyon  they  were  seen  at  8,800  feet,  and  on 
the  west  side  at  8,900  feet.     On  our  trip  around  the  mountain  near 


Digitized  by  VjOOQ  IC 


96  NORTH    AMERICAN    FAUNA.  [no.W. 

timberline,  the  latter  part  of  July,  their  mounds  were  fouDd  in  almost 
every  i)hic!e  where  the  soil  was  deep  enough  for  the  animals  to  work; 


Fio.  31. — Wjntor  earth  plago  of  pocket  gopher. 


Fio.  32.— Mound  made  by  pocket  gopher.     (Photographed  by  W.  H.  Osgood,) 

and  on  the  north  side  tliey  were  abundant  nearly  up  to  timberline,  both 
on  the  main  peak  and  on  Shastiua. 
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At  Wagon  Gamp,  and  tbence  eastward  to  Pantlier  Creek,  the  whole 
country  is  honeycombed  with  their  subterranean  passages.  While  we 
were  at  Wagon  Gamp  they  were  unmitigated  pests,  throwing  up  little 
mounds  of  fresh  earth  in  our  midst  every  day  and  keeping  the  ground 
disturbed  the  -whole  time,  so  that  it  was  impossible  to  walk  in  any 
direction  outside  of  the  marsh  without  stirring  up  a  cloud  of  dust.  I 
shot  several  in  camp  in  the  daytime,  as  they  poked  their  beads  out  of 
their  burrows,  pushing  little  loads  of  dirt  before  them.  They  throw 
oat  the  earth  so  rapidly  that  it  is  difficult  to  observe  the  process  accu- 
rately. One  appeared  to  empty  it  from  his  pouches,  but  I  shot  him  in 
the  act  and  found  his  pouches  free  from  dirt  and  full  of  cut  pieces  of 
roots. 

On  the  higher  slopes  the  winter  earth  plugs — the  cylinders  of  earth 
mixed  with  heather  which  in  winter  are  pushed  up  into  the  snow  from 
the  underground  passages — remain  on  the  ground  all  summer,  a  strik- 
ing evidence  of  the  absence  of  rains,  for  a  single  hard  shower  would 
disintegrate  and  wash  them  away.  They  usually  take  the  form  of 
irregular  serpentine  ridges  5  but  on  Squaw  Greek  one  was  found  which 
formed  a  complete  oval  ring  with  radiating  cylinders.  A  photograph 
of  this  one,  taken  August  1, 1898,  is  here  reproduced.    (See  fig.  31.) 

Thomomys  montioola  pinetomm  subsp.  nov.    Piue- woods  Gopher. 

Type  from  SiBson,  Siskiyou  County,  Calif.  No.  95152,  ^  ad.,  U.  S.  Nat.  Mus.,  Biological 
Survey  ColL    Collected  Sept.  4, 1898,  by  R.  T.  Fiuher.    Orig.  No.  173. 

Chara^cters, — Similar  in  general  to  T.  monticola,  but  slightly  smaller  5 
skull  shorter  and  broader;  color  very  much  paler. 

Color. — Upperparts  pale  ftilvous,  almost  orange  fulvous  (in  striking 
contrast  to  the  much  darker  colors  of  monticola  and  mazama);  nose 
dusky;  sides  of  head  in  one  pelage  plumbeous  or  slaty  faintly  washed 
with  buffy  5  in  other  pelage  strongly  washed  with  ochraceous. 

Cranial  characters. — Skull,  contrasted  with  that  of  monticolaj  short 
and  broad,  with  zygomata  much  more  widely  spreading. 

Measurements. — Type:  Total  length,  210;  tail  vertebrae,  76;  hind 
foot,  2S. 

RetnarTcs. — Gommon  at  Sisson  and  thence  up  to  Wagon  Gamp,  grading 
gradually  into  T.  monticola. 

Dipodomys  califomicus  Merriam.    Kangaroo  Eat. 

Gommon  in  the  manzanita  chaparral  on  the  south  side  of  Shasta 
from  Squaw  Greek  Valley,  near  McGloud  Mill,  up  along  the  road  to 
Wagon  Gamp,  as  far  at  least  as  an  altitude  of  4,800  feet,  where  their 
unmistakable  tracks  abounded  in  the  dusty  soil.  In  Shasta  Valley 
they  are  exceedingly  abundant  and  destructive  to  grain,  according  to 
complaints  of  the  ranchmen.  Here  W.  H.  Osgood  found  their  little 
trails  winding  about  through  the  sage  brush  in  all  directions,  and  saw 
fresh  tracks  in  the  road  every  morning. 
21753— No.  16 13 
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PerognathuB  moUipilosus  Goues.    Mouutaiu  Pocket-Mouse. 

Commou  in  the  manzauita  chaparral,  a  little  below  Wagon  Gamp, 
where  four  were  caught  in  July  by  R.  T.  Fisher.  But  the  most  extra- 
ordinary locality  at  which  the  species  was  found — and  for  that  matter 
the  most  remarkable  and  abnormal  place  in  which  any  species  of  the 
family  has  ever  been  found — is  a  subalpine  pumice  basin  near  timber- 
line  at  the  head  of  Panther  Greek,  where  Walter  K.  Fisher  discovered 
it  and  caught  two  the  night  of  July  18.  Later,  six  more  were  secured 
at  the  same  place. 

In  Shasta  Yalley  Vernon  Bailey  and  W.  H.  Osgood  found  abundant 
signs  of  some  species  of  PerognathuSy  but  did  not  obtain  specimens. 
The  species  is  probably  P.  parrusj  which  is  common  in  the  adjacent 
Klamath  Basin. 

Erethizon  epixanthns  Brandt.    Porcupine. 

Apparently  common,  and  yet  not  a  specimen  was  obtained.  Their 
characteristic  gnawings  on  the  trunks  of  small  trees  were  seen  at 
many  points  around  the  mountain,  usually  in  the  Hudsonian  or  upper 
part  of  the  Ganadian  zone.  They  were  common  among  the  dwarf 
timberline  white-bark  pines  on  the  north  sides  of  both  Shasta  and 
Shastina;  and  in  a  small  forest  of  young  Shasta  firs  between  Mud 
Greek  Ganyon  and  Gold  Creek.  Near  timberline  we  several  times 
found  small  trees  whose  tops  had  been  gnawed  in  winter  when  they 
protruded  above  the  snow.  In  a  single  instance  fresh  tracks  were 
seen  in  the  trail  between  Wagon  Gamp  and  Squaw  Greek  Gamp  ^by 
Vernon  Bailey).  And  on  August  4  our  favorite  mule  came  into  camp 
with  porcupine  quills  in  his  nose.  O.  H.  Townsend  found  porcupines 
in  surprising  abundance  in  Lassen  Goonty,  south  of  Shasta,  in  1883 
and  1884,  and  gives  an  interesting  account  of  their  habits. 

ZapuB  trinotatos  alleni  Elliot.     Sierra  Jerboa. 

Fairly  common  in  damp  places  on  and  near  the  mountain.  Twenty 
specimens  were  collected — fifteen  in  the  Ganadian  zone  in  Mud  Greek 
Ganyon  near  the  mouth  of  Glear  Greek  (alt.  6,700  feet),  two  near  the 
upper  part  of  Mud  Greek  (alt.  7,900  feet),  and  three  at  Wagon  Gamp. 

One  of  the  most  attractive  spots  near  Wagon  Gamp  is  a  grove  of 
ponderosa  pines  in  which  the  ground  is  carpeted  with  strawberries 
and  scarlet  painted  cups,  mixed  with  ferns  and  scattered  clumps  of 
serviceberries.  The  soil,  while  not  wet,  receives  enough  moisture 
from  the  little  streams  that  sink  into  the  ground  a  few  rods  above  to 
enable  these  plants  to  grow  in  such  profusion  that  they  form  a  con- 
tinuous meadow — 'Gastilleja  meadow'  we  called  it,  from  the  abundance 
of  painted  cups.  Here  the  jerboas  abound.  We  saw  several  in  the 
daytime,  leaping  about  like  frogs  in  the  dense  vegetation,  and  caught 
one  or  two  in  our  hands. 

In  Mud  Greek  Ganyon,  W.  H.  Osgood  informs  me,  they  were  also 
frequently  seen  in  the  daytime,  in  wet  places  under  the  white  hellebore 
(Veratrum  calif ornictnn). 


Digitized  by  VjOOQ  IC 


OCT.,  1899.]  MAMMALS.  99 

Zapus  pacificus  Merriam.    Valley  Jerboa. 

Only  two  specimens  of  this  little-known  species  were  secured  and 
one  of  these  was  destroyed  in  the  trap.  They  w^ere  caught  in  thickets 
on  the  banks  of  Little  Shasta  Creek  September  20  by  R.  T.  Fisher. 

Ochotona  schistioeps  (Merriam).    Cony;  Pika. 

Eelatively  rare  and  confined  to  small  and  widely  separated  colonies. 
During  our  circuit  of  the  mountain,  made  near  timberline  the  latter 
part  of  July,  we  saw  what  we  took  to  be  signs  of  conies  among  rocks 
east  of  Mud  Creek  Canyon,  but  finding  no  more  believed  we  had  been 
mistaken,  until  the  evening  of  July  24,  when  we  camped  on  some  rivu- 
lets of  snow  water  on  the  north  side  of  Shastina.    Here  we  found  a 
small  scattered  colony  reaching  up  in  the  slide  rock  from  about  8,000 
to  nearly  10,000  feet,  and  a  specimen  was  secured  by  Vernon  Bailey. 
The  next  day  we  found  signs  in  Cascade  Gulch  a  mile  or  two  northwest 
of  Horse  Camp.    Later, 
when  camped  in  the  al- 
pine  hemlocks    on  the 
small  west  branches  of 
Squaw  Creek,  we  found 
a   colony  in    the    slide 
rock  close  by.    Conies 
were  afterwards  found 
on  both  sides  of  Bed 
Butte  and  on  the  east 
side  of  Gray  Butte,  and 
Osgood  heard  one  near 
the  head  of  Mud  Creek 
Canyon.    In  all,  14  speci- 
mens were  collected. 

This  species  difi'ers  in 

habits    and    voice    from        ^'«-33.-Rockcony(OcAotona*cAw(toep,)-Photographedby 

F.  Stepnene. 

those  of  the  Rocky  Moun  - 

tains;  it  is  less  noisy  and  less  often  heard  in  the  middle  of  the  day,  for 
which  reason  it  is  more  apt  to  escape  detection,  and  its  common  note, 
instead  of  the  usual  'bleat,'  is  a  loud  shrill  eW  eh,^  or  eh'  eh^  eh\  It 
seems  to  be  most  active  in  the  late  afternoon  and  on  moonlight  even- 
ings, audits  voice  is  heard  at  all  hours  of  the  night. 

On  most  mountains  where  conies  live,  their  well  known  accumula- 
tions of  plants  of  various  kinds,  cut  and  piled  on  the  rocks  to  dry,  are 
conspicuous  objects.  But  on  Shasta,  where  I  often  saw  the  animals 
carrying  freshly  cut  plants  to  their  dens  in  the  slide  rock,  I  failed  to 
find  a  single  ^haystack.'  In  one  place  a  few  fresh  stems  of  Polygonum 
netcberryiy  with  its  large  broad  leaves,  were  seen,  and  in  another  a  large 
accumulation  of  old  brown  leaves  of  the  same  species  mixed  with  a  larger 
quantity  of  Phyllodoce  evipetriformis — apparently  left  over  from  the 
previous  year.    But  the  only  real '  haystack'  found  on  the  mountain  by 
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any  of  the  party  was  discovered  on  the  east  side  of  Gray  Butte  Septem- 
ber 25  by  Vernon  Bailey.  It  contained  Upilobium  spicatunij  Holodiscus 
discolor  J  Monardella  odoratissima,  Hieracium  horridum^  Ceanothus  velu- 
tinusy  and  two  species  of  grass.  The  bulk  of  the  material  was  Upilo- 
hium  and  Monardella. 

On  the  west  slope  of  Goose  ]^est  Mountain,  just  east  of  Little  Shasta 
Yalley,  Walter  K.  Fisher  found  conies  common  in  an  area  of  slide  rock 
which  extends  in  a  practically  unbroken  stretch  from  the  top  to  the 
bottom  of  the  mountain.    I  have  not  seen  the  specimens. 

Lepus  nuttalli  Bachman.    Sagebrush  Cottontail. 

Several  seen  and  two  secured  by  W.  H.  Osgood  in  the  sagebrush  in 
Shasta  and  Little  Shasta  valleys,  near  the  north  base  of  the  mountain. 

Lepus  klamathenslB  sp.  nov.    Klamath  Babbit. 

Type  from  Fort  Klamath,  Oregon.   No.  92248,  9  ad.,  U.  S.  Nat.  Mus.,  Biological  Survey 
Coll.    Collected  Jan.  25, 1898,  by  B.  L.  Conningham.     Orig.  No.  86. 

Characters. — Similar  to  L.  columbiensis  Ehoads,  but  color  fulvous 
instead  of  yellowish,  with  a  distinct  white  stripe  on  hind  foot;  skull 
characters  distinctive. 

Color. — Summer  pelage:  Upperparts  grizzled  fulvous  and  black,  the 
fulvous  rather  pale  and  dull,  but  not  at  all  yellowish  as  in  columbiensis; 
head,  face,  and  pectoral  collar  dull  fulvous;  chin,  throat,  and  belly 
white;  a  white  stripe,  sometimes  irregular,  extending  along  full  length 
of  upper  surface  of  hind  foot,  on  inner  side,  and  usually  including  toes. 
Winter  pelage:  Either  snow  white  all  over,  or  like  summer  pelage 
but  with  black  hairs  much  more  plentiful. 

Cranial  characters. — Skull  similar  to  that  of  columbiensis  but  some- 
what smaller  and  narrower;  interorbital  breadth  at  anterior  notch  less; 
bullae  decidedly  smaller  (smallest  of  the  americanu^bairdi-washingtoni 
group);  outer  face  of  jugal  very  deeply  grooved  anteriorly,  and  with 
upper  ridge  reaching  anteriorly  beyond  end  of  groove. 

Measurements. — Type:  Total  length,  432;  tail  vertebrae,  28;  hind  foot, 
127.  Average  of  3  specimens  from  type  locality:  Total  length,  410; 
tail  vertebrie,  39;  hind  foot,  126. 

Remarks. — Lepus  Jclamathensis  is  a  member  of  the  americanus-bairdi- 
tcashingtoni  group.  In  color  it  is  intermediate  between  the  yellowish 
columbiensis  and  the  dark  fulvous  icashingtoni.  In  cranial  characters 
it  agrees  best  with  columbiensis,  particularly  in  the  great  length  of  the 
postorbital  processes,  but  in  the  small  bullae  and  peculiar  form  of  the 
jugal  it  differs  from  all  known  members  of  the  group. 

This  rabbit  is  common  in  the  alder  thickets  in  marshy  places  and 
along  streams  near  Fort  Klamath,  Oregon,  from  which  place  the  late 
Major  Chas.  E.  Bendire  sent  me  several  specimens  in  the  winter  of 
1883-84;  and  from  which  we  have  recently  obtained  additional  spec- 
imens from  B.  L.  Cunningham. 
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A  curious  feature  about  Lepus  klamathensis  is  the  fact  that  it  some- 
times does,  and  sometimes  does  not,  turn  white  in  winter.  In  the 
Biological  Survey  collection  we  have  brown  specimens  killed  late  in 
January  and  white  ones  killed  early  in  April. 

This  species  was  not  obtained  on  Shasta,  but  rabbit  dung,  supposed 
to  belong  to  it,  was  found  in  many  places,  particularly  under  the  dwarf 
Pinu8  albicaulis  on  the  timberline  ridges.  Eabbit  signs  and  tracks 
were  seen  also  in  the  manzanita  chaparral,  but  as  no  specimens  were 
secured  the  species  is  a  matter  of  conjecture. 

Lepns  califnrnicns  Gray.    California  Jack  Babbit. 

Occurs  in  Shasta  Valley  at  the  north  base  of  the  mountain.  Several 
were  seen  and  one  was  killed  near  Edgewood  September  3()  by  W.  H. 
Osgood. 

Odocoileus  oolumbianiis  (Eichardsou).    Columbia  Black-tail  Deer. 

Abundant  on  Shasta  and  throughout  the  surrounding  region.  Even 
at  Wagon  Camp,  which  probably  is  visited  by  more  hunting  parties 
than  any  other  part  of  the  mountain,  deer  were  numerous,  and  their 
well-beaten  trails  were  in  constant  use  during  our  stay.  At  first  the 
animals  were  commonest  in  the  lower  part  of  the  Shasta  fir  forest, 
where  for  a  long  time  they  were  not  driven  away  even  by  the  frequent 
shooting  of  our  bird  collectors.  When  we  had  been  at  Wagon  Camp  a 
week  they  were  still  common  within  an  eighth  of  a  mile.  Later,  how- 
ever, they  became  less  numerous  in  the  open  forest  and  more  abundant 
in  the  dense  chaparral  of  manzanita  and  buck-brush  a  little  lower 
down.  They  were  common  also  on  Eed  Butte,  and  along  all  of  the 
streams  and  canyons  on  the  west,  south,  and  southeast  sides  of  the 
mountain.  On  the  west  side,  where  water  is  scarce,  numbers  used 
to  visit  the  pools  in  Cascade  Gulch,  northwest  of  Horse  Camp.  In  Mud 
Creek  Canyon  their  trails  were  so  abundant  as  to  form  almost  a  mesh- 
work.  When  we  visited  this  canyon  first,  July  22,  Vernon  Bailey  saw 
eight  deer;  and  several  of  us,  resting  on  the  west  rim  of  the  canyon, 
watched  a  doe  and  fawn  on  one  of  the  trails  on  the  opposite  side. 
They  were  so  plentiful  in  a  canyon  about  a  mile  east  of  Squaw  Creek 
that  I  named  the  place  Deer  Canyon.  Several  times  during  the  season 
does  with  spotted  fawns  were  seen  in  the  Shasta  fir  forest.  A  yearling 
*spike-buck'  killed  on  Squaw  Creek  by  Vernon  Bailey  August  7  was  in 
the  velvet,  and  his  worn  summer  coat  was  scant  and  faded.  Another 
*  spike-buck,'  killed  in  the  mountains  west  of  Scott  Valley  September 
15,  was  in  the  fresh  gray  winter  coat,  with  only  a  few  red  hairs  of  the 
summer  coat  left. 

In  September  the  old  bucks,  which  had  not  been  observed  earlier, 
climbed  the  mountain  and  began  to  appear  on  the  higher  ridges,  where 
they  travel  extensively  in  the  timberline  tongues  of  dwarf  white-bark 
pines.  On  September  18  I  followed  the  tracks  of  two  large  bucks  along 
the  upper  part  of  Panther  Greek  and  found  where  they  had  bedded 
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close  together  nnder  a  low  Shasta  fir  on  a  steep  slope,  from  which  tbey 
could  overlook  the  country  below, 

O.  H,  Townsend,  in  his  notes  on  the  mammals  of  northern  California, 
gives  an  interesting  account  of  this  deer. 

Odocoilens  hemionns  (Bafinesque).    Mule  Deer. 

In  the  region  east  of  Shasta,  where  the  Columbia  black-tail  is  the 
prevailing  species,  C.  H.  Townsend  occasionally  found  the  mule  deer. 
'*  But  in  Lassen  County,  a  hundred  miles  farther  south,  the  reverse  was 
found  to  be  the  case,"  and  he  saw  nothing  of  the  Columbia  black-tail. 
This  was  in  1883  and  1884.  The  mule  deer  was  not  observed  on  Shasta 
by  our  party,  although  the  tracks  of  an  immense  buck,  seen  by  me 
early  in  August  on  the  rim  of  Mud  Creek  Canyon,  may  have  been  made 
by  it,  Sherman  Powell,  in  a  recent  article  in  Forest  and  Stream  (April 
27, 1899),  states  that  mule  deer  are  plentiful  a  little  east  of  Shasta  "  on 
and  around  Glass  Mountain,  and  also  on  the  northeast  slopes  of  Black 
Fox  Mountain." 

Cervns  oocidentalis  Ham.  Smith.    Elk. 

One  of  our  party,  R.  T.  Fisher,  was  informed  by  George  B.  Mitchell, 
county  surveyor  of  Siskiyou  County,  that  elk  were  shot  in  the  neigh- 
borhood of  Sisson  as  late  as  the  early  seventies.  They  were  formerly 
abundant  on  and  about  Shasta,  particularly  in  Squaw  Greek  Valley 
and  Elk  Flat,  and  used  to  range  along  the  Scott  Mountains,  and  thence 
westerly  to  the  coast,  where  a  few  still  exist. 

Antilooapra  americana  Ord.    Prong-horn  Antelope. 

Antelope,  we  were  told,  still  inhabit  the  open  pine  forest  east  and 
northeast  of  Shasta.  Formerly  they  were  common  in  Shasta  Valley  and 
ranged  west  into  the  foothills  of  the  Scott  and  Siskiyou  mountains. 

The  following  information  regarding  their  distribution  was  obtained 
by  Walter  K.  Fisher:  In  winter  they  ranged  in  the  country  between  the 
Edgewood  divide  and  the  foothills  of  the  Siskiyou  mountains  north  of 
Hombrook,  extending  into  the  low  valleys  west  of  Shasta  River.  They 
were  most  plentiful  in  the  region  between  Little  Shasta  and  Gazelle. 
Mr.  Masgrave,  one  of  the  first  settlers  in  Little  Shasta  Valley,  is 
authority  for  the  statement  that  formerly  they  frequently  herded  with 
his  cattle.  In  Scarface  Valley,  west  of  Gazelle,  he  once  saw  a  large 
herd  which  contained  not  less  than  two  thousand  animals. 

In  summer  the  antelope  ranged  ext.ensively  through  Goose  Nest 
Mountain  and  wooded  valleys  in  Butte  Creek  region,  as  well  as  in  Shasta 
Valley,  Big  Valley,  Fall  River  Valley,  and  about  Tule  Lake,  Klamath 
Falls,  and  Goose  Lake.  At  present  only  a  small  herd  remains.  They 
stay  in  the  remoter  valleys  east  of  the  mountains  and  rarely  come  to 
Shasta  Valley.  In  the  summer  of  1898  three  were  seen  on  the  road 
between  Little  Shasta  post-office  and  Butte  Creek. 
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Ovis  canadensis  Shaw.    Bighorn;  Mountaiu  Sheep. 

The  bighorn  no  longer  inhabits  Shasta,  but  its  bleaching  bones  still 
remain.  In  early  days,  and  as  late  as  the  seventies,  many  were  killed 
here  by  J.  H.  Sisson,  of  Sisson  Tavern.  Sheep  Rock,  at  the  northeast 
base  of  the  mountain,  was  one  of  their  favorite  and  latest  resorts,  but 
probably  was  not  used  during  the  breeding  season.  In  1S68  George 
B.  Mitx;hell  saw  a  band  of  twenty  near  the  head  of  Mud  Creek  Canyon. 
In  1883  C.  H,  Townsend  found  numbers  of  their  horns  and  bones  scat- 
tered about  everywhere  on  Sheep  Rock,  and  saw  the  complete  skeleton 
of  a  bighorn  at  the  foot  of  Mud  Creek  glacier,  high  up  on  Shasta.  An 
old  skull  was  found  on  Red  Butte  by  Vernon  Bailey  during  our  stay. 

Canis  lestes  Merriam.    Mountain  Coyote. 

Common  high  up  on  the  mountain,  frequenting  the  pumice  slopes 
above  timberline,  where  their  tracks  were  often  seen.  Coyotes  were 
especially  common  east  of  Mud  Creek  Canyon,  where  R,  T.  Fisher 
saw  two  early  in  August,  As  no  specimens  were  secured,  the  species  is 
uncertain,  but  since  G.  lestes  is  the  animal  inhabiting  the  Sierra  farther 
south  and  (in  a  somewhat  less  typical  form)  the  Klamath  country  farther 
north,  it  is  assumed  to  be  the  mountain  coyote  of  Shasta. 

CSanis  ochropns  Esch.    Yalley  Coyote. 

Common  in  Shasta  valley  and  also  at  Sisson.  R.  T.  Fisher  heard  them 
nearly  every  night  during  his  stay  at  Sisson,  from  the  end  of  August 
until  the  middle  of  September;  and  about  the  end  of  September  Ver- 
non Bailey  and  W.  H.  Osgood  heard  them  howl  at  night  in  the  south 
end  of  Shasta  yalley.  A  little  farther  north,  in  the  flat  valley  near 
Montague,  I  saw  a  highly  colored  one  at  close  quarters  in  the  day  time 
August  31.  In  July,  1899,  Walter  K.  Fisher  secured  one  in  Shasta 
Valley. 

Ynlpes  macroums  Baird.    Mountain  Red  Fox. 

Common  on  the  upper  slopes  above  timberline,  where  fresh  tracks 
were  seen  nearly  every  day ;  but  the  animals  were  very  wary  and  refused 
to  enter  our  traps. 

IFrocyon  oalifomicns  townsendi  subsp.  nov.    Townsend  Gray  Fox. 

Type  from  Baird,  Shasta  County,  Calif.    No.  14130,  U.  S.  Nat.  Museum.     Collected 
November  11, 1 893,  by  C.  H.  Townsend.    Orig.  No.  49. 

Characters. — Similar  to  U.  cali/ornicns  Meams,  but  ears  decidedly 
smaller;  fulvous  tints  everywhere  darker  and  richer  j  rostrum  broader; 
zygomata  broader  anteriorly;  camassial  teeth  above  and  below,  larger 
and  thicker.  The  color  of  the  upperparts  and  tail  is  grizzled  gray  and 
black,  as  in  californicusj  but  the  fulvous  of  the  ears,  legs,  and  under- 
parts  is  very  much  darker  and  somewhat  more  extensive.  The  sides  of 
neck  and  i)osterior  part  of  throat  are  rufous,  in  sharp  contrast  with  the 
restricted  white  of  the  chin  and  anterior  part  of  throat;  the  ears  are 
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dark  grizzled  folvoos;  the  white  stripe  ou  the  hind  foot  of  calif ornicus 
has  disappeared  and  is  represented  by  a  pale  streak. 

BemarJcs. — Gray  foxes  are  abundant  in  the  Transition  zone  about 
the  base  of  Shasta,  and  although  no  specimens  were  secured  by  our 
party  a  number  were  obtained  by  0.  H.  Townsend  in  1883  along  the 
McCloud  Kiver. 

FeliB  oregonensis  Bafinesque.    Oregon  Puma;  Mountain  Lion. 

Eather  rare,  but  formerly  common  on  Shasta*  In  July  Bailey  saw 
fresh  tracks  among  the  Shasta  firs  a  little  below  Red  Butte.  C.  H. 
Townsend  obtained  seven  specimens  in  Shasta  County  in  1883  and 
1884,  several  of  which  were  killed  near  the  fish  hatchery  on  the  McCloud. 
He  states:  ^^It  is  practically  impossible  to  raise  colts  in  the  Shasta 
County  hills  on  account  of  these  i>ests.  They  destroy  many  hogs  and 
young  cattle  also,  but  do  not  present  so  serious  an  impediment  to  the 
keeping  of  these  animals  as  in  the  case  of  horses.  Mr.  J.  B.  Campbell, 
who  trapped  two  panthers  for  me  in  1883,  told  me  that  he  had  actually 
never  seen  more  than  two  or  three  of  the  numerous  colts  born  on  his 
stock  range,  as  they  had  been  killed  and  devoured  by  panthers  soon 
after  birth." 

Lynx  &8ciatnB  pallesoens  subsp.  nov.    Wild-cat. 

Type  from  south  base  of  Mount  Adams,  near  Trout  Lake,  Washington.  No.  76585,  ^ 
ad.,  U.  S.  Nat.  Hub.,  Biological  Survey  Coll.  Collected  January  10,  1895,  by 
D.  N.  Kaegi.    Orig.  No.  23. 

Characters.  ^BimilaT  to  L.fasdatuSj  but  slightly  smaller  and  every- 
where very  much  paler,  particularly  the  head  and  face;  basal  black 
ear  patch  (in  winter  pelage)  indistinct  or  absent;  gray  ear  patch  larger; 
general  color  hoary  gray,  contrasted  with  the  dark  rich  rufous  of 
fasdatus.  Skull  like  that  of fasciatusj  but  slightly  smaller;  carnassial 
teeth  and  second  upper  molar  less  swollen. 

Remarlcs, — Specimens  from  the  region  about  Shasta  (Klamath  country 
on  the  north  and  Pitt  and  McCloud  rivers  on  the  south)  differ  slightly 
from  Trout  Lake  specimens;  they  show  less  tendency  to  spotting  and 
have  slightly  larger  carnassial  teeth  and  audital  bullte. 

This  wild-cat  is  fairly  common  in  the  chaparral  of  the  basal  slopes 
of  Shasta.  One  was  seen  a  little  below  Wagon  Camp,  and  tracks  were 
several  times  noted  by  Vernon  Bailey  in  the  trail  a  little  above  Wagon 
Camp.  Tracks  were  seen  also  in  Shasta  Valley  by  W.  H.  Osgood.  In 
1883-84  C.  H.  Townsend  trapped  many  wild-cats  along  McCloud  River 
and  the  lower  part  of  Squaw  Creek,  where  they  were  "apparently  as 
numerous  as  [gray]  foxes,  and  as  easily  secured.'^  Most  of  these  belong 
to  the  present  species,  but  one  belongs  to  the  following: 

Lynx  califomicuB  (Mcarns).    California  Wild-cat. 

A  specimen  which  I  provisionally  refer  to  this  species  was  obtained 
by  C.  H.  Townsend  at  Baird,  on  McCloud  River,  in  1883.  It  is  a 
much  smaller  animal  than  L.  fasciatus  pallescem  and  has  conspicu- 
ously smaller  teeth. 
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Gulo  Insoiu  (Linn.).    Wolverine. 

We  have  no  i>ositiye  record  of  the  wolverine  from  Shasta,  but  it  is 
known  to  occur  on  both  the  Cascades  and  the  Sierra,  and  one  was  killed 
near  Carberry  Ranch,  between  Mounts  Shasta  and  Lassen,  about  the 
year  1893  (reported  by  0.  P,  Streator). 

Wolverines  are  notorious  wanderers  and  it  is  most  probable  that  they 
occur  on  Shasta  at  intervals,  even  if  they  do  not  permanently  live 
there — ^which  is  by  no  means  certain. 
Taxidea  taxns  (Schreber).    Badger. 

Very  rare  on  Shasta.  In  the  trail  between  Wagon  Camp  and  Squaw 
Creek  Camp  fresh  tracks  were  seen  August  4,  by  Vernon  Bailey,  and 
in  Shasta  Valley,  at  the  north  base  of  the  mountain,  badger  holes  were 
reported  by  W.  H.  Osgood,  who  also  found  a  dead  badger  in  the  road 
a  few  miles  east  of  McCloud  Sawmill. 
MephitiB  ooddentalis  Baird.    Large  Skunk. 

Common  in  the  low  country  around  Shasta.  On  <  Horse  Trail,'  lead- 
ing up  the  mountain  from  Sisson,  Bailey  saw  their  tracks  as  high  as 
an  altitude  of  6,500  feet.  At  Sisson  they  are  particularly  abundant  in 
the  wet  meadows  and  thickets,  where  in  September  E.  T.  Fisher  caught 
two  along  Cold  Creek.  In  Shasta  Valley  they  are  also  common  and 
several  were  caught  by  W.  11.  Osgood  and  E.  T.  Fisher. 
Spilogale  latifrons  Merriam.    Little  Spotted  Skunk, 

Fot  obtained  by  us,  but  known  to  occur  in  the  general  neighborhood 
of  Shasta,  both  north  and  south  of  the  mountain.  In  March,  1884, 
C.  H,  Townsend  caught  one  on  McCloud  Eiver,  about  midway  between 
the  mouth  of  this  stream  and  Mount  Shasta. 


FlQ.  34.— Mink.    (Drawn  by  Ernest  S.  Thompson.) 

Lutreols  vison  energmnenos  (Bangs).    Pacific  Mink. 

Common  along  the  streams  at  Sisson,  where  E.  T.  Fisher  caught  two, 
one  on  Cold  Creek,  the  other  on  the  upper  Sacramento  Eiver. 
21753— No.  16 14  ^ 
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Mnstela  canrina  Merriam.    Pacific  Marten. 

Common  in  parts  of  the  dense  forests  of  Shasta,  particularly  on  the 
east  side,  where  many  are  caaght  every  winter  by  trappers.  We  did 
not  succeed  in  obtaining  a  specimen^  although  a  line  of  ^meat  traps' 
was  kept  out  fully  a  month.  Still,  fresh  tracks  were  seen  in  the  mud 
along  Squaw  Creek  a  short  distance  below  camp  by  Vernon  Bailey. 


FiQ.  35.— Marten.    (Drawn  by  £ruciit  S.  Thompson.) 

Mustela  pennanti  Erxleben.    Fisher. 

Said  to  occur  in  the  dense  forest  on  the  east  side  of  Shasta,  whence 
skins  are  brought  to  Sisson  for  sale  nearly  every  winter.  C.  H.  Town- 
send  obtained  two  on  McCloud  liiver,  about  halfway  between  the 
mouth  of  the  river  and  Mount  Shasta,  in  February,  1S84. 

Intra  hndsonica  Lacept^de.    Otter. 

Occurs  along  the  upper  Sacramento  and  McCloud  rivers:  not  noted 
by  our  party. 

Fntorins  arizonensis  Mearns.    ^fountain  Weasel. 

Apparently  not  common.  Early  in  August  three  were  caught  in 
Mud  Creek  Canyon,  near  the  mouth  of  Clear  Creek,  in  traps  set  in 
Aplodontia  runways.  It  is  quite  possible  that  another  species,  P. 
xanthogenys  orefjonuH^  inhabits  the  low  country  about  the  base  of  the 
mountain. 

BaMariscuB  astntus  raptor  (Baird).     Cacomistle;  King-tail  Cat. 

Kot  observed  by  us,  but  doubtless  occurs  about  the  basal  slopes  of 
Shasta,  as  it  has  been  captured  both  north  and  south  of  the  mountain. 
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In  February,  1884,  0.  H.  Townsend  caught  one  on  McOloud  River, 
about  halfway  between  the  mouth  of  the  river  and  Mount  Shasta;  he 
also  mentions  a  Pitt  Elver  miner  who  had  a  pair  alive ;  and  C.  P.  Streator 
reports  it  from  old  Fort  Crook  and  Carberry  Ranch.  In  September, 
1896,  one  of  oar  collectors,  E.  A.  Preble,  caught  one  in  upper  Rogue 
River  Valley,  near  Prospect,  Oregon. 

Procyon  psora  padfica  subsp.  nov.    Pacific  Raccoon. 

T^pe  from  KeoheluB  Lake,  Cascade  MonDtains,  WashiDgton.    No.  93137,  ad.,  U.  S. 
Nat.  Mu8.,  Biological  Survey  CoU.     CoUected  Jan.  15, 1898,  by  C.  Hansen. 

Characters. — Coloration  dark;  ground  color  dark  gray  instejid  of 
butty;  tail  rings  continuous  (not  interrupted  along  median  line  below); 
last  premolar,  first  molar,  and  audita!  bullae  larger  than  in  psora. 

Color. — Upperi)art8  dark  gray  everywhere  profusely  mixed  with 
and  obscured  by  black  hairs;  underparts  sooty-plumbeous  sparingly 
sprinkled  with  long  huSy  whitish  hairs;  sooty  collar  under  throat  con- 
tinuous and  much  darker  than  in  psora  ;  black  rings  on  tail  continuous ; 
pale  rings,  particularly  the  last  one,  obscured  above  by  black  hairs. 

Measurements. — Type  (from  dry  skin):  Total  length,  940;  tail  verte- 
brae, 310;  hind  foot,  115. 

Remarks. — This  new  raccoon  is  most  typical  in  the  northwest  coast 
region,  particularly  about  Puget  Sound  and  along  the  basal  slopes  of 
the  northern  Cascades.  Specimens  from  Pitt  River  and  Little  Shasta 
Valley  are  much  nearer  padfica  than  psora. 

Raccoons  do  not  occur  on  the  higher  slopes  of  Shasta,  but  are  common 
about  its  base.  In  Little  Shasta  Valley  W.  H.  Osgood  and  R.  T.  Fisher 
found  them  particularly  abundant  about  the  middle  of  September,  and 
caught  several  in  traps  set  under  prune  trees.  The  animals  were  caus- 
ing; much  annoyance  to  the  fruit-raisers  by  nightly  visits  to  the 
orchards. 

XFrsai  americanns  Pallas.    Black  Bear. 

Abundant.  When  we  reached  Shasta  the  middle  of  July,  black 
bears  were  exceedingly  common  throughout  the  Shasta  fir  forest.  On 
July  17,  in  going  from  Wagon  Camp  to  timberliue,  we  saw  fresh  tracks 
of  a  dozen  along  Panther  Creek,  and  on  the  way  down,  three  hours 
later,  saw  where  four  had  crossed  our  trail  after  we  had  gone  up.  Their 
well-worn  trails  abounded  along  Panther  Creek  and  were  traversed 
daily  until  about  the  end  of  July,  when,  after  our  collectors  had  been 
shooting  for  nearly  two  weeks,  the  bears  became  alarmed  and  moved 
down  into  the  manzanita  chaparral  below  the  Shasta  firs,  where  they 
remained  the  rest  of  the  season. 

XTrfOf  horribilii  Ord.    Grizzly  or  Grisly  Bear. 

Formerly  abundant  in  the  Shasta  region;  now  exceedingly  rare  or 
absent  W.  H.  Osgood  was  told  when  in  Shasta  Valley  that  a  few 
years  ago  a  huge  grizzly  known  as  ^Old  Clubfoot,' which  had  been  shot 
at  repeatedly,  was  killed  near  Goose  Nest  Mountain,  just  north  of 
Shasta. 
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BIRDS  OF  SHASTA  AND  VICINIT7. 

(All  dates  except  whore  the  year  is  stated  are  for  the  year  1898.) 

1.  Podilymbus  podiceps.    Pied-billed  Grebe;  Hell  Diver. 

Several  seen  in  the  pond  at  Big  Spring,  in  Shasta  Valley,  September 
17,  by  W.  H.  Osgood.  C.  H.  Townsend  obtained  it  "  on  ponds  near  the 
base  of  Mount  Shasta  in  summer''  in  1883  or  1884. 

2.  Anas  boschas.    Mallard. 

W.  H.  Osgood  shot  a  mallard  in  Lower  Squaw  Creek,  near  Warm- 
castle  Soda  Springs,  September  13,  and  found  the  species  common  at 
Big  Spring,  in  Shasta  Valley,  September  17.  In  1883  C,  IT.  Townsend 
**  found  mallards  August  1,  at  the  base  of  Mount  Shasta,  in  certain  wet 
meadows  where,  in  all  probability,  they  had  nests.'' 

3.  Querqnednla  cyanoptera.    Cinnamon  Teal. 

The  commonest  duck  on  the  small  ponds  and  streams  in  Shasta  Val- 
ley September  17-20  (Osgood). 

4.  Spatnla  dypeata.    Shoveller. 

Several  seen  in  Shasta  Valley  September  17  by  W.  H.  Osgood. 

5.  Dafila  acuta.    Pintail. 

A  flock  of  six  seen  in  Shasta  Valley  September  18  by  W.  H.  Osgood. 

6.  Branta  canadensis.    Canada  Goose. 

Three  seen  at  Big  Spring,  in  Sbasta  Valley,  September  18  (Osgood). 

7.  Ardea  herodias.    Great  Blue  Heron. 

Seen  at  Sisson  July  13  by  W.  H.  Osgood,  and  repeatedly  observed 
during  the  first  half  of  September  by  K.  T,  Fisher;  several  seen  in 
Shasta  Valley  September  17-20  by  W,  H.  Osgood;  common  along 
Shasta  River  (W.  K.  Fisher). 

8.  Porzana  Carolina.    Sora  Eail. 

One  seen  in  Shasta  Valley  September  18  by  W.  H.  Osgood. 

9.  Eulica  americana.    Coot;  Mud  Hen. 

One  seen  among  the  numerous  ducks  in  the  pond  at  Big  Spring,  in 
Shasta  Valley,  September  18  (Osgood). 

10.  Oallinago  delicata.    Wilson  Snipe. 

In  Shasta  Valley  one  was  seen  by  W.  H.  Osgood  September  18;  and 
I  saw  one  at  Edgewood  August  2, 1899.  On  a  small  tributary  of 
McCloud  Eiver,  flowing  from  the  east  base  of  Mount  Shasta,  one  was 
shot  by  C.  H.  Townsend  July  25, 1883. 
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13 .  Erennetes  oooidentalis  ( ?)    Western  Sandpiper. 

A  flock  of  small  sandpipers  supposed  to  be  this  species  was  seen  by 
VV.  H,  Osgood  in  Shasta  Valley  September  19. 

12.  Totanns  flavipes.    Yellow-legs. 

A  wader  believed  to  be  this  species  was  heard  in  Shasta  Valley  Sep- 
tember 19  by  B-  T.  Fisher. 

13.  Helodromas  solitarins  cinnamomeoB.    Western  Solitary  Sandpiper. 

N  ot  observed  by  us,  but  in  1883  a  male  was  seen  at  Sisson  on  August 
3  by  0.  H.  Townsend. 

14.  AotitiB  macnlaria.     Spotted  Sandpiper. 

0.  H.  Townsend  secured  a  spotted  sandpiper  at  Sisson  August  2, 
1883.  Late  in  July,  1899,  Walter  K.  Fisher  found  it  rather  common  on 
Shasta  Kiver. 

15.  JEgiaUtis  vocifera.    Killdeer. 

Common  at  Sisson,  where  from  July  to  early  September  a  small  flock 
was  always  crying  and  feeding  in  the  meadows  between  the  town  and 
Sisson  Tavern.  Abundant  and  noisy  in  Shasta  Valley  September 
17-20  (W.  H.  Osgood). 

16.  Oreortyx  pictos  plnmifems.    Plumed  Mountain  Quail. 

Fairly  common,  but  not  often  seen,  in  the  Shasta  flr  belt  and  the 
manzanita  chaparral  along  its  lower  edge.  Two  or  three  broods  were 
found  near  Wagon  Gamp  the  latter  part  of  July,  when  the  young  were 
hardly  a  third  grown.  Several  were  seen  and  killed  high  up  on  Mud 
Creek  Canyon  August  8  by  R.  T.  Fisher  and  W,  H.  Osgood,  who  also 
saw  several  flocks  in  Shasta  Valley  September  17-20.  At  Sisson,  the 
first  half  of  September,  B.  T.  Fisher  found  many  small  flocks  in  the  dry 
woods  and  chaparral  west  of  the  village. 

17.  Lophortyx  caUfomicas  vallicola.    California  Valley  Quail. 

Kot  found  on  the  mountain,  but  common  in  Little  Shasta  Valley, 
where  W.  H.  Osgood  secured  a  specimen  September  19.  In  August, 
1883,  C.  II.  Townsend  saw  them  "in  considerable  numbers  at  the  base 
of  Mount  Shasta,''  near  Sisson. 

18.  Dendragapns  obBcnms  Miginosns.    Sooty  Grouse. 

Fairly  common  in  the  Shasta  fir  forest,  and  less  so  at  higher  alti- 
tudes. At  Wagon  Camp,  during  the  last  half  of  July,  we  often  saw  a 
hen  grouse  with  half  a  dozen  young;  and  in  a  rocky  place  among  the 
alpine  hemlocks  near  Squaw  Creek,  in  September,  we  several  times 
ran  across  a  small  flock,  all  full  grown,  feeding  among  patches  of  moun- 
tain chinquapin  and  the  dwarf  mountain  manzanita  (Arctostaphylos 
nevadensis).  Berries  of  the  latter  formed  the  principal  contents  of  the 
crop  of  one  killed  by  Vernon  Bailey  August  24,  Mixed  with  these 
berries  were  seed  capsules  of  Pentstemon  gracilenttis  and  a  few  large 
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ants.  Usually  the  grouse  were  found  singly  or  in  bunches  of  two  or 
three  in  the  forest.  When  disturbed  they  generally  flew  up  into  the 
tall  Shasta  firs,  where,  instead  of  remaining  motionless  like  many 
grouse,  they  walked  about  among  the  branches,  stepping  deliberately 
from  limb  to  limb,  but  keeping  on  the  opposite  side  from  the  enemy,  so 
that  it  was  almost  impossible  to  see  them. 

The  old  males  were  sometimes  found  high  up  on  the  lava  ridges 
among  dwarf  Pmtw  albicauUs^  1,000  feet  or  more  above  the  continuous 
forest.  When  flushed  they  usually  spread  their  wings  and  soared  down 
the  steep  mountain  side  until  lost  from  sight  in  the  forest  below.  The 
*hooting'  or  'booming'  of  the  old  males,  so  often  heard  in  the  northern 
Cascades,  was  not  heard  by  any  of  our  party  on  Shasta. 

19.  Zenaidnra  maoronra.    Mourning  Dove. 

Fairly  common  at  Sisson.  In  Shasta  Valley  W.  H.  Osgood  found 
them  abundant  September  17-20. 

[The  band-tail  pigeon  [Golumha  fmciata)  was  not  observed  in  the 
region  by  my  party,  but  in  the  fall  and  winter  of  1883  0.  H.  Townsend 
found  it  abundant  in  the  foothills  of  the  lower  McCloud  Kiver,  "gather- 
ing in  the  pine  trees  on  the  higher  ridges  in  immense  flocks.^'] 

20.  Cathartes  aura.    Turkey  Vulture. 

One  or  two  seen  at  Wagon  Gamp  and  between  Wagon  Gamp  and 
Sisson  in  Julyj  one  seen  by  Walter  K.  Fisher  at  timberline,  east  of 
Mud  Greek  Canyon,  about  the  end  of  July.  At  Sisson  and  in  Shasta 
Valley  they  were  more  common. 

21.  Circus  hudsonius.    Marsh  Hawk. 

Seen  at  Sisson  the  middle  of  July  (F.  A.  M.)  and  end  of  August 
(C.  H.  M.).    Seen  in  Shasta  Valley  September  17-20  (W.  II.  Osgood). 

22.  Aodpiter  velox.    Sharp-shinned  Hawk. 

Bather  rare.  One  shot  near  Squaw  Greek  Gamp  August  10  by  Ver- 
non Bailey;  one  seen  on  Mud  Creek  in  August,  and  several  in  Shasta 
Valley  by  W.  H.  Osgood  September  17-20.  C.  II.  Townsend  shot  one 
at  timberline  on  Shasta  September  7, 1883. 

23.  Aedpiter  oooperL    Cooper  llawk. 

Rather  rare.  One  killed  above  timberline  (alt.  9,400  feet)  above  the 
head  of  Squaw  Creek  August  21  by  R.  T,  Fisher.  In  September  1883, 
C.  H.  Townsend  shot  one  near  timberline  on  Shasta. 

24.  Aodpiter  atrioapillnB  striatolus.    Western  Goshawk. 

One  visited  our  camp  at  Squaw  Greek  August  28.  It  was  shot  at 
but  not  secured.  July  28,  1883,  G.  H.  Townsend  shot  two  young  gos- 
hawks near  timberline  on  Shasta. 
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25.  Buteo  borealis  calams.     Western  Eed-tail. 

Bather  common.  Seen  from  time  to  time  at  Wagon  Camp  in  July 
and  early  August,  frequently  at  Squaw  Creek  Camp  in  August  and 
September,  and  several  times  above  timberline.  One  was  seen  flying 
over  the  summit  of  Shasta  July  31  by  W,  II.  Osgood  and  R.  T.  Fisher. 
Common  during  fall  migration  in  Shasta  Valley,  where  Osgood  saw 
many  September  17-20,  and  I  saw  several  September  29— chiefly  about 
the  narrow  meadows  bordering  Shasta  River.  At  Sisson  Miss  Florence 
A.  Merriam  saw  them  September  3. 


Fio.  86^— B«dtaU  {BiUeo  borealU),    Drawn  by  J.  L.  Bidgway. 

26.  Bnteo  swainsom.    Swainson  Hawk. 

Rare.  July  28  I  saw  a  nearly  black  Swainson  hawk  near  an  aban- 
doned sawmill  (alt.  4,800  feet)  on  the  road  from  Wagon  Camp  to 
McOloud  Mill.  In  July,  1899,  Walter  K.  Fisher  saw  one  in  Shasta 
Valley. 

27.  Aquila  ehrysaetos.    Golden  Eagle. 

Rather  rare,  but  seen  from  time  to  time  flying  over  the  mountain, 
usually  at  high  altitudes.  C.  H.  Townsend  shot  one  near  Sheep  Rock, 
at  the  north  base  of  Shasta,  August  21,  188;^. 

28.  HalisBetus  lencocephalus.    Bald  Eagle. 

In  speaking  of  the  bald  eagle,  C,  H.  Townsend  states  that  when  he 
had  climbed  to  the  extreme  peak  of  Shasta  (alt.  14,440  feet),  on  July  27, 
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1883,  '^an  eagle  came  up  througb  the  fog  tbat  had  gathered  imme- 
diately below  us  and  shared  with  us  our  rocky  pinnacle  above  the 
clouds.r 

20.  Faloo  mexicaniu.     Prairie  Falcon. 

SeveniJ  seen  and  one  shot  in  the  south  end  of  Shasta  Yalley,  at  the 
north  base  of  the  mountain,  September  30,  by  W.  H.  Osgood,  who 
thinks  it  probable  that  they  breed  on  the  cliffs  at  Sheep  Rock. 

30.  Falco  columbarins  snckleyl     Black  Merlin. 

At  Wagon  Camp,  August  8,  John  H.  Sage  and  I  saw  a  small  dark 
falcon,  supposed  to  be  Suckley's  merlin,  fly  into  a  Shasta  fir,  but  we 
were  unable  to  shoot  it. 

31.  Ealoo  sparverins.     Sparrow  Hawk. 

Common  at  timberline  throughout  the  summer.  Usually  seen  in  the 
heather  patches  and  among  the  white-bark  pines,  where  they  were 


Fio.  37.— Sparrow  Hawk  (Falco  sparverituj. — Crawn  by  J.  L.  Ridgway. 

feeding  on  grasshoppers.  Several  were  killed  near  timberline,  east  of 
Mud  Creek  Canyon,  the  latter  part  of  July  and  early  August,  and  one 
was  recorded  as  high  as  13,000  feet  by  Walter  K.  Fisher.  On  the  west 
side  of  Mud  Creek  Canyon  two  were  killed  August  11  at  an  altitude  of 
10,000  feet  by  Yernon  Bailey.  Their  stomachs  were  distended  with 
21753— -No.  16 15 
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grasshoppers.  At  the  north  base  of  the  mountain  one  was  seen  by  me 
on  the  narrow  meadows  bordering  Shasta  River  in  Shasta  Valley  Sep- 
tember 29,  and  several  were  observed  farther  north  in  the  valley  Sep- 
tember 17-20  by  W,  H.  Osgood  and  R.  T.  Fisher,  At  Sisson  they  were 
seen  July  15  by  Miss  Florence  A.  Merriam. 

32.  Bnbo  virginianns.    Great  Horned  Owl. 

Bare.  Feathers  were  found  at  two  or  three  places  on  the  mountain, 
and  at  Sisson  birds  were  heard  hooting. 

33.  Speotyto  cunicnlaria  hypogsea.    Burrowing  Owl. 

Kot  observed  by  us,  but  reported  by  C,  H.  Townsend  as  common  "on 
the  sage-covered  districts  north  of  Mount  Shasta,"  about  15  miles  from 
the  mountain. 

34.  Olancidinm  gnoma  oalifomicimL    California  Pigmy  Owl. 

C.  H.  Townsend  obtained  two  specimens  of  the  pigmy  owl  August  7, 
1883,  at  the  big  spring,  a  mile  or  two  north  of  Sisson  Meadows. 

35.  Megasoops  asio  bendirei  ( !).    California  Screech  Owl. 

A  screech  owl  was  heard  at  Wagon  Camp  at  different  times  during 
the  season,  particularly  the  latter  part  of  September,  but  as  no  speci- 
men was  secured  there  is  some  doubt  as  to  the  subspecies. 

36.  Goccyzos  amerioanuB  occidentalis.    California  Cuckoo. 

One  shot  and  others  seen  in  July,  1899,  by  Walter  K.  Fisher,  among 
the  alders  and  birches  on  Shasta  River  east  of  Edgewood. 

37.  Ceryle  alcyon.     Kingfisher. 

A  common  resident  in  the  neighborhood  of  Sisson,  where  it  was  seen 
repeatedly  along  Cold  Creek,  at  the  fish  hatchery,  and  along  the  upper 
Sacramento;  seen  also  along  Shasta  River  north  of  Sisson. 

38.  Dryobates  villosiu  hyloscopus.     Cabanis  Hairy  Woodpecker. 
Rather  rare.    Two  or  three  were  seen  near  Wagon  Camp  in  July; 

two  were  collected  where  the  Hudsonian  and  Canadian  zones  meet, 
near  Squaw  Creek  Camp,  in  August  (August  9  and  17);  one  was  seen 
there  September  1,  and  two  were  shot  in  the  Transition  zone  in  Sep- 
tember (one  in  Squaw  Creek  Valley  September  13,  the  other  at  Sisson 
September  30).  At  Sisson  R.  T.  Fisher  saw  three  or  four,  during  the 
first  half  of  September,  in  the  big  firs  west  of  Sisson  Tavern. 

39.  Dryobates  pubescens  gairdneri.    Gairdner  Woodpecker. 
Obtained  at  Sisson  by  C.  H.  Townsend  August  3,  1883. 

40.  Xenopicus  albolarvatos.    White-headed  Woodpecker. 

A  common  breeder  in  the  upper  part  of  the  pine  belt,  and  also  among 
the  Shasta  and  white  firs  near  Wagon  Camp,  where  several  specimens 
were  collected,  and  where  a  nest-containing  noisy  young  was  found  the 
latter  part  of  July.    The  nest  was  in  a   stub    in  a   burn,  with  the 
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entrance  aboat  6  feet  from  the  ground.  At  Sisson  the  white-headed 
woodpecker  was  seen,  the  middle  of  July,  by  Miss  Merriaui,  and  early 
in  September  by  K.  T.  Fisher.  In  the  pine  woods  bordering  the  south 
end  of  Shasta  Valley  I  saw  half  a  dozen  September  29. 

41.  Piooides  arcticns.    Arctic  Three-toed  Woodpecker. 

Rare,  but  evidently  breeding  in  the  Shasta  fir  forest  of  the  Canadian 
zone,  where  a  male  was  shot  near  Wagon  Camp  by  John  H.  Sage  July 


Fig.  38.— Arctic  Threo-totnl  Woodpecker  (Picoidea  arf■^MJu«) .—Drawn  by  L.  A.  Faertes. 

20.  Another  was  shot  by  Vernon  Bailey  July  30  in  the  gap  between 
Red  Cone  and  the  lower  end  of  Gray  Butte,  where  a  third  individual 
was  seen. 

42.  SphyrapicuB  ruber.    Red-breasted  Sapsucker. 

Fairly  common  at  Wagon  Camp,  where  specimens  were  collected  in 
July  by  John  H.  Sage  and  Vernon  Bailey,  One  was  shot  in  Mud 
Creek  Canyon  about  the  end  of  July  by  II.  T.  Fisher,  and  one  was  seen 
at  Sisson  July  15  by  Miss  Merriam.  September  18,  one  was  seen  in 
the  brush  along  Little  Shasta  Creek  by  W.  n.  Osgood,  hi  1883  C.  H. 
Townsend  found  the  species  *'in  midsummer  in  limited  numbers  on  the 
heavily  pine-timbered  slopes  of  Mounts  Shasta  and  Lassen.'' 
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43.  Sphyrapidu  thyroidexu.    Williamsou  Sapsucker. 

A  male  was  killed  Augast  4  by  R.  T.  Fisher  at  timberline  on  the 
east  side  of  Mud  Greek  Canyon.  This  was  the  only  specimen  collected, 
though  others  were  seen  near  the  same  place.  August  26, 1883,  C.  H. 
Town  send  secured  one  at  timberline  on  Shasta. 

44.  CeophloBos  pileatus  abietioola.     Plicated  Woodpecker. 

Fairly  common  about  Wagon  Gamp,  where  their  loud  hammering 
and  unmistakable  cries  were  often  heard.  Several  times  in  July  one 
visited  a  tree  on  the  edge  of  camp,  and  one  was  heard  there  the  day 
we  left,  September  25.  September  16,  W.  H.  Osgood  and  R.  T.  Fisher 
saw  three  between  Sisson  and  Edge  wood. 

45.  Melanerpes  formidvonu  oairdi    California  Woodpecker. 

Seen  from  time  to  time  among  the  oaks  at  Sisson,  where  one  was  shot 
by  R.  T.  Fisher  early  in  September. 

46.  Melan'^es  torqnatns.    Lewis  Woodpecker. 

Common  at  Sisson  and  in  Squaw  Greek  Valley  near  McOloud  Mill. 
July  25  Miss  Merriam  saw  one  at  Wagon  Camp;  August  2  W.  H. 
Osgood  killed  one  and  saw  others  high  up  on  Mud  Creek  Canyon; 
August  3  I  saw  a  small  flock  in  tne  Shasta  fir  forest  between  Mud  and 
Squaw  creeks ;  August  10  Walter  K.  Fisher  shot  one  near  Squaw  Creek ; 
and  September  17-20  W.  H.  Osgood  saw  several  in  Shasta  Valley. 

47.  Colaptes  cafer.    Red  shafted  Flicker. 

Fairly  common  on  the  mountain ;  seen  or  heard  nearly  every  day, 
during  the  latter  half  of  July  and  early  August,  near  Wagon  Gamp. 
July  28  several  were  seen  on  tlie  lower  slope  between  Wagon  Camp  and 
McCloud  Mill;  late  in  July  and  early  in  August  several  were  seen  high 
up  on  Squaw  and  Mud  creeks;  August  16  one  was  killed  by  R.  T. 
Fisher  at  Squaw  Creek  Camp;  and  during  migration,  the  latter  half  of 
September,  a  few  were  seen  nearly  every  day  a  little  below  timberline 
near  Squaw  and  Panther  creeks.  At  the  time  of  our  visits  to  the 
juniper  forest  in  Shasta  Valley,  September  19  and  29,  flickers  were 
common  and  were  probably  feeding  on  the  junii>er  berries.  At  Sisson, 
Florence  A.  Merriam  found  them  common,  the  middle  of  July,  and 
R.  T.  Fisher,  the  first  half  of  September. 

48.  PhalflBnoptiluB  nnttalli.     Poor-will. 

The  unmistakable  note  of  the  poor- will  was  heard  in  July  at  Wagon 
Camp,  where  the  species  doubtless  breeds.  One  of  the  birds  was  seen 
on  Lower  Squaw  Creek  near  Warmcastle  Soda  Springs  August  13  by 
W.  H.  Osgood.  Others  were  heard  near  Edgewood  by  Walter  K. 
Fisher. 

49.  Chordeiles  virginianus.    Nighthawk. 

Often  seen  flying  at  Wagon  Gamp,  on  the  lower  edge  of  the  Shasta 
fir  forest,  the  latter  part  of  July.  Several  flocks  were  seen  at  Sisson, 
the  first  half  of  September,  by  R.  T.  Fisher, 
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flO.  GhsBtnra  vanxi  ( t).     Vaux  Swift. 

A  couple  of  miles  below  Wagon  Gamp  a  small  black  swift  was  seen 
by  Vernon  Bailey  about.  July  24.  At  Sisaon  numbers  of  swifts  were 
seen  September  1  and  September  10  by  K.  T.  Fisher,  and  on  Septem- 
ber 3  by  Florence  A.  Merriam,  but  they  flew  too  high  to  be  shot. 

51.  Adronautes  melanolencas.     White-throated  Swift. 

Several  were  seen  high  up  on  Mud  Creek  Canyon  early  in  August 
by  W.  H.  Osgood. 

52.  Galypte  anna.     Anna  Hummingbird. 

Apparently  breeding  at  Wagon  Camp,  where  one  was  shot  July  22 
by  John  H.  Sage.    Breeds  on  the  lower  McCloud  River  (Townsend). 

53.  Selasphonu  mfdi.     Eufous  Hummingbird. 

The  commonest  hummingbird  of  Shasta,  breeding,  apparently,  from 
the  lower  edge  of  the  Shasta  firs  to  timberline,  though  it  is  possible 
that  those  seen  at  high  altitudes  had  moved  up  to  feed  from  the  painted 
cups  in  the  heather  meadows  after  the  breeding  season  was  over.  At 
Wagon  Camp,  where  ihey  were  abundant  in  July  and  early  August, 
they  seemed  to  feed  chiefly  from  the  scarlet  painted  cup  (Gastilleja 
mimata). 

54.  Stellida  calliope.    Calliope  Hnmniingbird. 

Nearly  as  abundant  as  Seloutpharus  rufuSy  and  the  commoner  of  the 
two  at  high  altitudes.  In  early  August  both  species  were  constantly 
hovering  over  the  sux)erb  flowers  of  the  scarlet  paint  brush  (Gastilleja 
miniata)  in  the  heather  meadows  near  timberline.  They  were  seen  also 
visiting  the  large  yellow  blossoms  of  Mimuliis  impkxus,  which  singular 
species  forms  mucilaginous  beds  in  the  little  streams  at  and  below  tim- 
berline. Walter  K.  and  R.  T.  Fisker  found  them  abundant  in  Ash 
Creek  Canyon  about  the  first  of  August,  particularly  among  the  painted 
cups  and  delphiniums. 

[Trochihis  alexandri  is  recorded  by  C.  H.  Townsend  as  breeding  along 
the  lower  McClouti,  but  was  not  obtained  by  us.  In  this  connection 
it  should  be  remembered  that  we  did  not  collect  hummingbirds  in  the 
low  country,  either  at  Sisson  or  in  Squaw  Creek  Valley.] 

55.  Tyrannus  verticalis.     Arkansas  Kingbird. 

At  Gazelle;  on  the  west  side  of  Shasta  Valley,  Vernon  Bailey  saw 
three  on  telegraph  wires  October  31.  C.  H.  Townsend  records  the 
species  as  breeding  on  the  lower  McCloud  River.  In  July,  1899,  Wal- 
ter K.  Fisher  found  this  kingbird  common  in  Shasta  and  Little  Shasta 
valleys. 

56.  SayomiB  laya.     Say  Phoebe. 

One  was  seen  about  an  old  windmill  in  Shasta  Valley  September  19 
by  W.  H.  Osgood. 
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57.  Gontopus  borealis.     Olive-sided  Flycatcher. 

Common  at  Wagon  Camp,  where  several  pairs  reared  families  early 
in  the  season,  and  where,  on  July  22,  Miss  Merriam  saw  a  parent  bird 
feeding  young  in  the  nest,  which  was  in  a  fir  tree  30  to  40  feet  from  the 
ground.  In  July  the  species  was  also  seen  at  Sisson,  and  in  Mud 
Creek  Canyon  near  the  mouth  of  Clear  Creek,  on  the  north  side  of  the 
mountain. 

58.  Gontopos  richardsoni     Western  Wood  Pewee. 

A  fairly  common  breeder  at  Sisson,  where  Florence  A.  Merriam  saw 
old  birds  feeding  young  in  the  nest  (in  a  fir  tree)  July  15. 

59.  Empidonaz  difficilis.     Western  Yellow-bellied  Flycatcher. 

On  July  29  I  shot  one  in  a  thicket  of  cherry  bushes  {Oerasus  emar- 
ginata)  on  the  boundary  between  the  Canadian  and  Transition  zones,  a 
little  west  of  Wagon  Camp,  where  it  was  doubtless  breeding. 

60.  Empidonax  hammondi.     Hammond  Flycatcher. 

A  common  breeder  near  Wagon  Camp,  in  the  lower  edge  of  the 
Shasta  firs,  where  several  were  collected  late  in  July.  Near  Squaw 
Creek  Camp,  at  the  upper  edge  of  the  Shasta  firs,  one  was  shot  August 
21,  and  in  Mud  Creek  Canyon  at  the  mouth  of  Clear  Creek,  one  was 
shot  August  7. 

61.  Empidonax  wrighti     Wright  Flycatcher. 

One  was  shot  at  Wagon  Camp  July  24  by  John  H.  Sage. 

62.  Otocoris  alpestris  merrilli.    Dusky  Horned  Lark. 

Common  in  places  in  Shasta  Valley,  particularly  about  Montague, 
where  a  number  were  secured  by  Walter  K.  Fisher.  This  is  doubtless 
the  form  reported  by  C.  H.  Townsend,  under  the  name  ruhea,  as 
found  ^'in  limited  numbers  on  the  sage-covered  districts  north  of  Mount 
Shasta  in  midsummer."  The  locality  referred  to,  he  tells  me,  is  in 
Shasta  Yalley,  about  15  miles  from  the  mountain. 

63.  Pica  pica  hudsonica.    Magpie. 

One  was  seen  flying  over  the  east  side  of  Shasta  Valley,  near  Sheep 
Eock,  September  29  by  Vernon  Bailey  and  W.  H.  Osgood. 

64.  Gyanocitta  stellerL     Steller  Jay. 

The  form  of  Steller  jay  of  the  Shasta  region  is  intermediate  between 
true  stelleri  and  the  Sierra  subspecies, /ronfa//«. 

It  is  one  of  the  commonest,  noisiest,  and  best-known  birds  of  the 
region.  Early  in  the  season  it  was  rarely  seen  above  the  lower  part  of 
the  Canadian  zone,  and  was  u?ost  numerous  in  the  Transition  j  but  on 
August  2  one  came  all  the  way  up  to  Squaw  Creek  Camp,  in  the  alpine 
hemlocks,  and  a  few  days  later  a  small  flock  was  encountered,  scream- 
ing, in  Mud  Creek  Canyon  at  the  mouth  of  Clear  Creek.  The  latter 
half  of  September  they  were  common  at  high  altitudes  and  paid  daily 
visits  to  our  camp  on  upper  Squaw  Creek.  At  Sisson,  apparently,  they 
are  always  common. 
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65.  Aphelocoma  califomioa.    California  Jay. 

Fairly  common  at  Sisson,  and  more  abundant  in  the  lower  coantry 
farther  north.  Seen  by  Vernon  Bailey  near  Gazelle  August  31,  by 
W.  H.  Osgood  among  the  junipers  in  Shasta  Valley  September  17  to 
20,  and  by  me  in  the  undergrowth  along  the  edge  of  the  open  pine 
and  oak  forest  bordering  the  south  end  of  Shasta  Valley,  where  it 
was  fairly  common,  September  29. 

66.  Perisoreos  obscums.    Oregon  Jay. 

Unaccountably  rare  on  Shasta  during  our  stay.  On  August  6,  when 
in  a  dense  part  of  the  forest  east  of  the  lower  end  of  Gray  Butte,  I  saw 
a  flock  of  Steller  jays,  and  with  them  several  birds  I  took  to  be  Oregon 
jays  in  the  dark  plumage  of  the  young.  August  20  Vernon  Bailey  shot 
one  on  Horse  Camp  Trail  at  an  altitude  of  6,600  feet,  and  two  days  later 
saw  ten  in  the  fir  forest  between  Squaw  Creek  and  Mud  Creek  Canyon. 
September  28,  on  his  way  around  the  mountain,  he  saw  three  above  the 
point  where  the  wagon  road  crosses  Ash  Creek,  at  an  altitude  of  about 
5,000  feet,  by  far  the  lowest  point  at  which  the  species  was  seen.  On 
July  29,  IS99,  Walter  K.  Fisher  saw  about  15  Oregon  jays  on  Horse 
Camp  trail. 

In  188;3  C.  H.  To wnsend  saw  four  small  flocks  (July  30  to  September  7) 
in  the  heavily  timbered  forests  of  Mount  Shasta. 

67.  Corvns  americanus.    Crow. 

A  few  seen  at  Sisson.  In  July,  1889,  Walter  K.  Fisher  found  them 
common  in  Shasta  Valley. 

68.  Hudfiraga  Columbiana.     Clark  Crow;  Nutcracker. 

Clark  crows  are  among  the  most  common,  most  characteristic,  and 
most  interesting  birds  of  the  higher  slopes  of  Shasta.  In  summer  they 
ai'e  closely  restricted  to  the  Hudsonian  zone  and  adjacent  rocky  slopes 
immediately  above  timberline,  but  in  fall  they  wander  far  and  wide  in 
search  of  food  and  are  liable  to  be  seen  almost  anywhere.  Two  or 
three,  apparently  young  of  the  year,  visited  Wagon  Camp,  at  the  lower 
edge  of  the  Shasta  firs,  as  early  as  August  8;  and  in  September  it  was 
not  unusual  to  see  small  flocks  or  single  individuals  flying  over  the 
chaparral  belt  between  Wagon  Camp  and  Sisson. 

The  usual  food  of  the  Clark  crow — the  large  nut-like  seeds  of  Pitiiis 
alhicauUs — having  failed  in  1898,  the  birds  were  feeding  mainly  on 
insects.  The  stomachs  of  specimens  killed  at  extreme  timberline  con- 
tained in  some  cases  grasshoppers  only,  in  others  chiefly  beetles  (Cole- 
optera);  of  those  killed  lower  down,  in  the  alpine  hemlocks  and  Shasta 
firs,  chiefly  small  hairless  greenish  caterpillars.  They  sometimes  flew 
up  to  masses  of  yellow  lichen,  where  they  seemed  to  be  picking  ont 
something  to  eat.  On  upper  Squaw  Creek,  August  30,  two  were  seen 
eating  blueberries  (F.  A.  M.).  During  hot  alternoons  the  latter  part 
of  July  they  were  often  seen  soaring  and  performing  aerial  antics  above 
the  forest,  and  also  chasing  insects  in  the  air,  launching  out  from  the 
tree  tops  after  them  like  flycat<»/her8.     As  a  rule,  they  are  silent  when 


Digitized  by  VjOOQ  IC 


120  NORTH  AMERICAN  FAUNA.  [no.  16. 

feeding  and  noisy  when  flying  about  the  white-bark  pines.  When  on 
the  ground  they  are  very  deliberate,  and  their  broad  heads  and  general 
form  suggest  gulls,  particularly  when  the  birds  are  moving  away  from 
the  observer. 

When  searching  for  insects  in  the  young  hemlocks  they  sometimes 
began  at  the  bottom  and  worked  up,  sometimes  at  the  top  and  worked 
down.  One  day  in  early  August  a  young-of-the-year,  showing  the  true 
nutcracker  spots  on  the  breast,  spent  some  time  in  camp,  feeding  in  a 
small  tree  in  our  midst  without  showing  the  least  annoyance  at  our 
presence.  He  began  at  the  top  and  worked  slowly  downward,  drop- 
ping from  branch  to  branch  and  peering  searchingly  over  the  foliage 
and  into  the  tufts  of  hemlock  needles,  often  hanging  almost  bottom 


FiQ.  39.— dark  Crow  {Nuei/raja  eoluinbiana).    Drawn  by  L.  A.  Fueitea. 

side  up  to  pick  oflf  the  small  green  caterpillars  which  infested  both  the 
hemlocks  and  the  Shasta  firs.  We  could  plainly  see  him  grasp  the  lit 
tie  caterpillars  crosswise  and  give  a  big  gulp  in  swallowing  them,  as  if 
bolting  something  several  times  as  large.  He  went  over  a  branch  at  a 
time,  examining  the  whole  of  it  carefully  before  moving  to  the  one 
below,  and  sometimes  went  out  so  far  toward  the  tip  that  the  slender 
branch  bent  down  with  his  weight.  Another  bird  reversed  this  order 
of  procedure,  and  after  finally  reaching  the  top  of  the  tree  gave  a 
jump,  aided  by  a  slight  flap  of  the  wings,  and  perched  on  the  very  top- 
most sprig,  when,  gaining  his  balance,  he  opened  his  bill  and  uttered 
a  little  cry  of  exultation. 

Clark  crows  were  almost  daily  visitors  to  our  camp  among  the  alpine 
hemlocks  on  upper  Squaw  Creek  until  near  the  end  of  August,  when 
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they  moved  up  to  timberline  to  feed  on  the  large  wingless  grasshoppers 
then  abundant  along  the  upper  edge  of  the  tongues  of  dwarf  white- 
bark  pines  and  on  the  lava-strewn  pumice  slopes  at  still  higher  eleva- 
tions. Some  were  seen  along  the  edge  of  the  snow  at  an  altitude  of 
11,000  feet,  where  dragon-flies,  grasshoppers,  and  other  Insects  were 
common* 

Clark  crow  is  a  little  larger  than  a  blue  jay,  and  his  colors  are  put 
on  in  blocks.    The  body  is  gray;  the  wings  and  tail  are  black  and  white, 
in  conspicuous  contrast.    SStill,  singular  as  it  may  seem,  this  colora- 
tion is  both  directive  and  protective. 
When  in  motion  the  bird  is  most  iron- 
spicuous,  the  black  and  white  patches 
flashing  with  great  effect;  but  when 
quietly  feeding  on  the  ground  among 
the  gray  lava  rocks  of  the  higher 
slopes  it  is  not  easily  seen,  the  gray 
of   the  body  resembling  the  gray 
rocks,  the  black  markings  the  dark 
shadows.    The  coloration,  however, 
is  doubtless  most  protective  at  night 
when  the  bird  is  at  roost  in  the  trees 

and    exposed   to    its   worst    enemies,      yig-^O.—ClfiTk  Crovr  {Nud/raya  columbiana). 

presumably  owls  and  martens.    Con-         (P»>otographed  by  waiter  k.  Fisher.) 
trasts  of  gray  or  white  with  black  are  among  the  most  effective  of 
disappearing  colors  at  night — ^the  black  resembling  patches  of  night 
shadow,  the  gray  the  interspaces. 

The  true  home  of  the  Clark  crow  is  among  the  white-bark  ])ines  of 
the  rocky  windswept  ridges  not  far  from  the  region  of  perpetual  snow. 
Here,  from  the  thaws  of  early  spring  till  the  storms  of  approaching 
winter,  not  a  day  passes  without  his  presence.  He  is  a  bold,  powerful 
bird,  a  fit  tenant  for  such  a  home,  where  his  loud  cry  wakes  the  echoes 
of  glacier  cliffs  a  thousand  times  oftener  than  it  reaches  a  human  ear. 

69.  Cyanooephalns  cyanooephalus.    Pinon  Jay. 

Not  an  inhabitant  of  Shasta,  but  occurs  in  migration  about  its  base, 
and  may  breed  in  the  junipers  in  Shasta  Valley. 

September  28,  Vernon  Bailey  saw  six  in  the  chaparral  and  yellow 
pines  at  an  altitude  of  4,000  feet  on  the  wagon  road  between  Elk  Creek 
and  Ash  Creek,  and  the  next  day  found  a  few  near  Sheep  liock.  At 
Fort  Crook,  a  little  southeast  of  Shasta,  a  number  were  collected  some 
years  ago  by  Captain  Feilner. 

70.  Xanthooephalns  xanthocephalns.    Yellow-headed  Blackbird. 

Not  observed  by  us,  but  in  1883  C.  H.  Townsend  often  saw  it  "among 
the  flocks  of  Brewer  blackbirds  that  frequented  the  timothy  meadows 
of  Berry  vale,  at  the  western  base  of  Mount  Shasta,  3,500  feet  altitude.^ 
Berryvale  is  the  old  name  for  the  meadows  near  Sisson  Tavern. 
21753— No.  16 10 
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71.  Agelains  phoBnioeiu.    Red-winged  Blackbird. 

Gominoii  in  Shasta  Valley  September  17  to  20  (Osgood).  C.  H.  Town- 
send  gives  it  as  ^^an  abandant  sammer  resident  of  the  cultivated  coun- 
try north  of  Mount  Shasta." 

72.  Stumella  magna  neglecta.    Western  Meadowlark. 

Common  in  the  meadowland  at  Sisson  and  Edgewood,  and  in  the 
narrow  meadows  bordering  Shasta  River,  in  Shasta  Valley.  At  Wagon 
Gamp  I  saw  one  in  a  grassy  opening  August  13,  and  a  few  days  earlier 
Walter  K.  Fisher  saw  one  in  a  similar  place  a  little  higher  on  the 
mountain.  In  the  Sisson  Meadows  (* Strawberry  Valley'),  during  the 
first  half  of  September,  Li.  T.  Fisher  found  meadowlarks  '^gathered  in 
flocks  of  as  many  as  a  hundred  birds." 

73.  Icterus  bullocki    Bullock  Oriole. 

Common  along  streams  in  Shasta  and  Little  Shasta  valleys  (W.  K. 
Fisher).  Vernon  Bailey  tells  me  that  at  Ager,  in  the  north  end  of 
Shasta  Valley,  some  silver  poplars  in  a  door  yard  are  literally  full  of 
nests  of  this  oriole,  and  that  when  he  examined  them  June  20, 1899,  the 
new  nests  contained  young  orioles  and  the  old  nests  young  house 
finches  (Carpoducus  w.  obscurus). 

74.  Scolecophagos  cyanocephalns.    Brewer  Blackbird. 

Fairly  common  at  Sisson  and  in  Shasta  Valley,  but  not  observed  on 
the  mountain  except  in  one  instance,  when  several  were  seen  at  extreme 

timberline  on  the  east  side  of 
Mud  Creek  Canyon  August 
24  by  Vernon  Bailey  and 
Florence  A.  Merriam. 
75.  Goccothraustes  vespertinus 
montanns.  Western 

Evening  Grosbeak. 
One  of  the  commonest  and 
most  characteristic  birds  of 
the  Shasta  fir  belt  (Canadian 
zone),  and  much  less  common 
in  the  alpine  hemlocks  (Hud- 
sonian  zone).  At  Wagon 
Camp,  near  the  lower  border 
of  the  Canadian  zone,  small 
flocks  were  seen  or  heard 
daily  whenever  the  camp  was 
occupied,  from  the  time  of  our 
arrival,  the  middle  of  July, 
until  our  departure,  Septem- 

Fig.    41.— Western    Evening    Grosbeak    {(-oceothraustes  A  4-     a  l"»        1 

vespertinus montanus.)    Drawn  by  L.  A.  Fuertes.  bcr     -5.      At     oquaw     CreCK 

Camp,intheHudsonian  zone, 
they  were  much  less  common,  but  still  by  no  means  rare,  and  during 
early  August  their  distinctive  call,  a  short  whistle,  was  heard  every  day. 
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In  September  they  were  rarely  observed  on  upper  Sqaaw  Creek,  but 
September  18  a  flock  was  seen  near  the  head  of  Panther  Creek.  They 
were  common  in  Mud  Creek  Canyon  about  the  end  of  July  and  begin- 
ning of  August.  On  September  29 1  visited  the  juniper  forest  in  Shasta 
Valley,  and  was  surprised  to  find  there  dozens  of  evening  grosbeaks, 
and  still  larger  numbers  of  Townsend  solitaires,  feeding  on  the  fat  berries 
of  the  junipers  (Juniperus  occidentalis).  At  Sisson  in  September  R.  T. 
Fisher  found  flocks  flying  restlessly  over  the  valley. 

When  in  the  molt  the  extraordinary  color  combinations  of  the  males 
surpass  even  those  of  the  crossbills. 

76.  Carpodacns  candnL    Cassin  Purple  Finch. 

A  common  siimmer  resident  in  the  Canadian  and  Hudaonian  zones. 
Specimens  were  collected  in  July  and  August  at  various  points  from 
Wagon  Camp,  in  the  lower  edge  of  the  Shasta  firs,  to  timberline^  at 
the  upper  limit  of  Pinus  albicaulis;  and  during  our  circuit  of  the  moun- 
tain near  timberline  July  22  to  25  the  species  was  heard  or  seen  every 
day.  At  our  camp  in  the  alpine  hemlocks  on  upper  Squaw  Creek,  it 
was  common  and  tame,  and  in  early  August  usually  began  singing 
about  daylight.  On  August  5  I  saw  one  singing  in  a  small  white-bark 
pine  on  a  ridge  east  of  Mud  Creek  Canyon  at  an  altitude  of  8,800  feet, 
far  above  continuous  timberline.  A  flock,  probably  migrating,  was  ob- 
served at  the  head  of  Panther  Creek  September  18. 

77.  Carpodacus  mexicanus  obsconui  (McCall).    House  Finch. 
( =  Carpodacus  m.  frontalis  Auct].* 

Common  at  Sisson  and  in  Shasta  Valley,  but  not  seen  on  the  moun- 
tain, where  it  is  replaced  by  the  preceding  species.  At  Ager  Vernon 
Bailey  found  it  breeding  abundantly  in  old  nests  of  Bullock  orioles. 

78.  Loxia  cnrviroetra  bendirei  Ridgway.    Sierra  Red  Crossbill. 

Red  crossbills  are  common  on  Shasta.  Small  flocks  were  heard 
nearly  every  day  throughout  the  season  and  were  frecjuently  seen  to 
light  in  the  tops  of  the  high  firs,  both  at  Wagon  Camp  and  Squaw 
Creek  Camp,  but  they  never  came  into  camp  to  feed,  and  were  rarely 
seen  near  by.  One  was  killed  at  Sisson  September  12  by  R.  T.  Fisher, 
who  found  the  species  common  there  at  that  time,  feeding  in  the  tall 
pines  and  also  on  tlie  garden  sunflowers.  Several  killed  by  us  near 
timberline  lodged  in  the  <lense  foliage  of  the  alpine  hemlocks.  C.  H. 
Townsend  obtained  three  specimens  on  Shasta.  The  crossbill  of  Shasta 
is  intermediate  between  the  northern  subspecies  minor  and  the  southern 
subspecies  stricklanfH,  It  is  the  same  as  the  Fort  Klamath  form  named 
by  Ridgway  as  subspecies  bendirei;  and  specimens  collected  near 
Mount  Whitney  in  the  southern  High  Sierra  by  the  Death  Valley 
expedition,  though  published  as  strieklandij^  are  practically  indistiii- 


'  For  cbango  of  nauie  see  Oberliolser,  Auk,  XVI,  p.  186,  April,  l»;»y. 
'^  North  Am.  Fauna,  No.  7,  p.  81,  1893. 
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guishable.  It  is  customary  among  ornithologists  to  name  recognizable 
intergrades  which  have  definite  and  clearly  defined  breeding  ranges. 
On  this  basis  bendirei  seems  entitled  to  stand,  since  it  occupies  the 
isolated  crest  of  the  Sierra  Nevada  of  California  from  thesoathern  end 
north  to  Shasta,  and  pushes  on  alRiort  distance  into  southern  Oregon 
(to  Fort  Klamath,  its  type  locality).  At  Diamond  Lake,  in  the  south- 
ern Cascades,  only  a  few  miles  north  of  Fort  Klamath,  subspecies  minor 
occurs.  The  Diamond  Lake  specimen  *  was  shot  by  my  assistant,  E. 
A.  Preble,  August  13, 1806,  and  is  an  adult  male.  Owing  to  the  late 
date  and  to  the  well- known  erratic  habits  of  crossbills,  this  bird  may 
have  been  a  wanderer  from  farther  north.  Hence  the  actual  northern 
breeding  limit  of  bendirei  and  the  southern  breeding  limit  of  minor 
remain  to  be  established. 

It  is  a  singular  fact  that  two  of  the  specimens  obtained  by  C.  H. 
Townsend  on  Lassen,  between  Shasta  and  the  High  Sierra,  are  as  large 
and  have  as  large  bills  as  stricklandi.  They  were  killed  in  summer  and 
may  have  been  stragglers  from  some  of  the  mountains  to  the  southeast. 

79.  Leuoostiote  tephrocotis  (1).    Gray-crowned  Leucosticte. 

At  an  altitude  of  10,000  to  11,000  feet,  on  the  south  side  of  Shasta 
Peak,  Vernon  Bailey  saw  half  a  dozen  leucostictes  August  17,  and 
again  the  next  day.  They  were  feeding  among  the  rocks  and  on  the 
glacier  which  occupies  the  deep  cross  gulch  just  below  Konwokitan 
glacier.  He  tells  me  they  flew  down  into  the  crevasses  just  as  we  had 
seen  them  do  on  Mount  Rainier  the  previous  year.  Since  none  were 
collected  ther/B  may  be  some  doubt  as  to  the  species.  The  Sierra  bird 
is  tephrocotis;  the  Bainier  form  littoralis, 

80.  AstragaUnus  tristis  salicamans.    Willow  Goldfinch. 

No  specimens  obtained,  but  I  am  sure  I  saw  the  species  at  Sisson  in 
July  and  August  with  A .  pnaltria,  Walter  K.  Fisher  reports  it  as  com- 
mon in  Little  Shasta  Valley. 

81.  Astragalinus  psaltria.    Arkansas  Goldfinch. 

Common  at  Sisson  and  in  Shasta  Valley;  breeds  at  Sisson. 

82.  Spinus  pinns.    Pine  Siskin. 

Fairly  common  throughout  the  Shasta  fir  forest,  and  ranging  thence 
upward  into  the  alpine  hemlocks  and  white-bark  pines.  Seen  or  heard 
at  frequent  intervals  from  the  time  of  our  arrival,  the  middle  of  July, 
until  late  in  September. 

83.  Ammodramus  sandwichensiB  alaudiniu.    Western  Savanna  Sparrow. 
In  Shasta  Valley  W.  H.  Osgood  found  this  species  common  Septem- 
ber 17  to  20,  and  just  below  timberliue  on  Panther  Creek  I  saw  several 
September  18. 


■This  Rpecimen,  an  adult  male,  agrees  with  specimens  of  minor  from  Wrangel, 
Alaska,  and  Neah  Bay  and  Lapunh,  Washington. 
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84.  Ohondestes  grammacai  strigatos.    Western  Lark  Sparrow. 

Not  observed  on  the  mountain,  bat  seen  at  Edgewood  August  31, 
and  in  tlie  bushes  borderiug  the  narrow  meadows  on  Shasta  Biver,  in 
the  southwestern  part  of  Shasta  Valley,  September  29.  Ten  days  ear- 
lier W.  U.  Osgood  reported  them  as  common  a  little  farther  north  in 
Shasta  Valley.  At  Sisson  B.  T.  Fisher  saw  two  Hocks  the  first  half  of 
September.  In  August,  1883,  G.  H.  Townsend  found  the  species  abun- 
dant '^ou  the  high-lying  plains  northward  of  Mount  Shasta."  In  July, 
1899,  Walter  K.  Fisher  reported  it  as  the  commonest  bird  in  Shasta 
Valley. 

85.  Zonotrichia  leuoophrys.     Wbite-crowned  Sparrow. 

Probably  breeds  near  timberline  in  the  Hudsonian  zone,  where,  near 
the  head  of  Mud  Creek,  one 
was  shot  August  4  by  W.  H. 
Osgood.  About  the  middle  of 
September  numbers  were  seen 
just  below  timberline  on  Pan- 
ther  Greek — doubtless  mi- 
grants— and  a  little  later  they 
were  common  iu  the  bushes 
from  Wagon  Camp  to  Sisson 
and  along  Shasta  Biver  in 
Shasta  Valley. 

86.  Spisella  sooialiB  arizonflB. 
Western  Chipping  Spar- 
row. 

As  tlie  chipping  sparrow  is 
not  an  inhabitant  of  dense  for- 
ests it  was  not  seen  in  the 
Shastafirbelt;  butintheo]>en- 
ings  along  the  lower  edge  of  

this  hplt  it    hrAPds     and    WJm      *'**•  '•2.-White.crowned   Sparrow   (Zonotrichia   Uuco^ 

cms  oeic  lu  oreeas,  ana  was  ^^^^^    u^^^  ^^.  ^  ^  Fuertea. 

feedingyoungat  Wagon  Camp 

in  July.    After  the  breeding  season  it  was  seen  from  time  to  time  near 
timberline.    It  is  a  common  breeder  at  Sisson  and  in  Shasta  Valley. 

87.  Jnnoo  hyemalis  thnrberi.    Sierra  Junco. 

Common  from  timberline  down  to  the  lower  edge  of  the  Shasta  firs. 
The  commonect  Aground  bird'  of  the  forest.  Several  nests  with  eggs  or 
young  were  found  near  Wagon  Gamp  the  latter  part  of  July. 

88.  Kelospiza  melodia  montana.    Mountain  Song  Sparrow. 

Song  sparrows  supposed  to  be  this  subspecies  were  found  breeding 
at  Wagon  Camp  and  Sisson  the  middle  of  July.  Others  were  seen  in 
the  tules  at  Big  Spring,  in  Shasta  Valley,  September  17  to  20  by  W.  H. 
Osgood.  One  was  secured  at  Edge  wood  July  19,  1899,  by  Walter  K. 
Fisher,  who  states  that  it  was  the  only  one  seen  during  his  stay. 
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89.  Melospiza  lincolni     Lincoln  Sparrow. 

Breeds  along  the  edge  of  the  forest  at  Wagon  Oamp,  where  I  shot 
one  at  the  si)ring  July  20.  Another  was  obtained  by  R.  T.  Fisher  on 
Squaw  Creek  (alt.  about  6,700  feet)  August  17.  Others  were  seen 
among  the  alders  in  Mud  and  Ash  Greek  canyons  about  the  end  of  July 
by  Walter  K.  Fisher.  At  Sisson,  the  first  half  of  September,  R.  T. 
Fisher  found  the  species  fairly  common,  and  shot  one  among  the  alders 
bordering  Cold  Creek.  W.  H.  Osgood  reported  it  as  common  in  Shasta 
Valley  September  17  to  20. 

90.  Passerella  iliaca  unalaschcensis.    Townsend  Sparrow. 

Common  during  migration  (September)  throughout  the  chaparral  of 
the  lower  slopes  from  Sisson  up  to  Wagon  Camp.  At  Wagon  Camp 
one  was  shot  by  W.  H.  Osgood  September  22.  Common  also  late  in 
September  in  bushes  in  the  more  open  parts  of  the  forest  along  the  east 
base  of  Scott  Mountains  from  Sisson  north  to  Edgewood,  and  in  the 
bushes  bordering  Shasta  River  in  the  southern  part  of  Shasta  Valley. 

Passerellas  supposed  to  be  this  species  were  seen  repeatedly  at 
Sisson,  the  first  half  of  September,  by  R.  T.  Fisher. 

91.  Passerella  iliaca  megarhyncha.    Thick-billed  Sparrow. 

Breeds  near  Wagon  Camp,  apparently  in  the  chaparral,  where  John 
II.  Sage  shot  one  July  20  and  another  July  22.  At  Sisson  W.  11. 
Osgood  and  Miss  Merriam  saw  this  species  July  13  and  15.  In  the 
summer  of  1883  C.  H.  Townsend  found  it  a  common  breeder  in  the 
chaparral  tracts  of  Shasta. 

92.  Pipilo  macnlatns  megalonyx.     Spurred  Towhee. 

Common  in  the  undergrowth  along  the  edges  of  openings  in  the  pon- 
derosa  pine  forest  from  Sisson  to  Shasta  Valley.  One  was  shot  at 
Upton  September  15  by  R.  T.  Fisher.  C.  H.  Townsend  found  it  breed- 
ing commonly  on  the  lower  slopes  of  Shasta  in  1883. 

93.  Pipilo  fnscus  crissalis.    California  Towhee. 

Several  seen  in  the  chaparral  near  Gazelle  August  31  by  Vernon 
Bailey,  and  near  Edgewood  by  Walter  K.  Fisher. 

94.  Oreospiza  chlorura.    Green-tailed  Towhee. 

Apparently  a  fairly  common  breeder  on  the  lower  slopes  of  Shasta, 
where  in  the  chaparral  near  Wagon  Camp  several  were  seen  and  one 
was  killed  the  latter  part  of  July  and  early  in  August,  and  one  was 
found  feeding  full-grown  young  July  28.  At  Sisson  Miss  Merriam 
found  them  the  middle  of  July.  The  last  one  noted  by  me  was  seen 
in  the  manzanita  at  an  altitude  of  4,900  feet,  on  the  road  from  Wagon 
Camp  to  Sisson,  August  20. 

95.  Zamelodia  melanocephala.     Black-headed  Grosbeak. 

Seen  at  Sisson  by  W.  H.  Osgood  July  13.  At  the  McCloud  River 
fish  hatchery  C.  II.  Townsend  found  it  a  common  breeder  in  1883. 


Digitized  by  VjOOQ  IC 


OCT.18W.1  BIRDS.  127 

90.  Gyanospiza  amoena.    Lazuli  Banting. 

Oommon  at  Sisson  (where  it  was  seen  feeding  young  July  15  by 
Miss  Merriam),  and.  ranging  thence  up  through  the  chaparral  of  the 
Transition  zone  all  the  way  to  Wagon  Camp,  where  a  nest  was  found 
and  the  parent  secured  July  17  by  W.  H.  Osgood,  who  obtained 
another  in  Mud  Creek  Canyon  August  3. 

97.  Piranga  ludoviciana.    Mountain  Tanager. 

One  of  the  commonest,  as  well  as  handsomest,  birds  of  the  Shasta 
fir  forest.  At  Wagon  Camp,  at  the  lower  edge  of  the  Canadian  zone, 
these  tauagers  were  seen  every  day  from  the  middle  of  July  until 
August  10,  when  that  camp  was  temporarily  abandoned.  They  were 
very  tame,  and  spent  much  time  in  camp,  drinking  from  our  little  spring 
and  peering  at  us  from  the  lower  branches  of  the  firs.  On  July  21  I 
saw  several  picking  caterpillars  from  the  leaves  of  the  buck  brush 
(Ceanothits  velutinus)  in  an  opening  in  the  firs.  Walter  K.  Fisher 
states  that  one  sang  continuously  at  his  camp  in  Mud  Creek  Canyon 
at  the  mouth  of  Clear  Creek  about  the  end  of  July.  At  Sisson  this 
tanager  was  seen  July  15  by  Miss  Merriam. 

98.  Progne  subis  hesperia.    Western  Martin. 

Not  observed  by  us,  but  recorded  by  C.  H,  Townsend,  who,  in  1883, 
noticed  a  few  ^^  about  some  buildings  at  the  west  base  of  Mount  Shasta 
in  midsummer.''  One  seen  about  6  miles  northwest  of  Edgewood  by 
Walter  K.  Fisher. 

99.  Petrochelidon  lunifrons.    Cliff  Swallow. 

Common  at  Sisson,  where  it  was  noted  by  Miss  Merriam  the  middle 
of  July,  and  by  R.  T.  Fisher  the  first  half  of  September.  Abundant  in 
Shasta  Valley  (W.  K.  Fisher). 

100.  Hinmdo  erythrogastra.    Barn  Swallow. 

Common  at  Sisson,  and  seen  in  Shasta  Valley  September  17  to  20  by 
W.  H.  Osgood.    Common  in  Shasta  Valley  in  July  (W.  K.  Fisher). 

101.  Tachydneta  thalaiwina.     Violet-green  Swallow. 

Common  at  Sisson,  and  seen  once  or  twice  fiying  over  the  chaparral, 
nearly  up  to  Wagon  Camp. 

102.  Tachydneta  bicolor.    Tree  Swallow ;  White-bellied  Swallow. 
Swallows  believed  to  be  this  species  were  seen  several  times  between 

Wagon  Camp  and  Sisson,  and  C.  H.  Townsend  records  them  as  abun- 
dant breeders  on  the  lower  McCloud. 

10.'3.  Btelgidopteryz  serripennis.     Rough-winged  Swallow. 

Walter  K.  Fisher  saw  some  swallows  at  Edgewood  in  July,  1899, 
which  he  believed  to  be  this  species. 
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104.  Lanins  Indovicianiis  ezcnbitorides.    White-rumped  Shrike. 

One  seen  at  Gazelle,  on  the  west  side  of  Shasta  Valley,  August  31, 
by  Vernon  Bailey,  and  one  in  Shasta  Valley  September  18  by  W.  H. 
Osgood.    Eather  common  in  Shasta  Valley  in  July,  1899  (W.  K.  Fisher). 

105.  Vireo  Bolitarius  cassini    Gassin  Vireo. 

Fairly  common  along  the  lower  border  of  the  Shasta  fir  forest  at 
Wagon  Gamp,  where  two  or  three  were  obtained  the  latter  part  of  July, 
and  where  a  nest  containing  one  egg  and  one  young  was  found  by  John 
H.  Sage  July  31.  The  nest  was  in  a  clump  of  buck-brush  (Ceanothns 
velntinm)  only  3  feet  above  the  ground,  in  open  chaparral,  near  the  edge 
of  the  Shasta  fir  woods. 

106.  Vireo  gilvns  swainsoni.    Western  Warbling  Vireo. 

Recorded  by  C.  H.  Townsend  as  "found  at  rare  intervals  in  midsum- 
mer about  the  base  of  Shasta."  A  vireo  heard  by  us  several  times  at 
Sisson  was  probably  this  species.  Walter  K.  Fisher  found  it  at  Edge- 
wood,  among  the  bushes  along  Shasta  Elver,  where  he  secured  a 
specimen  July  19, 1899. 

107.  Helminthophila  mbricapilla  gpittnralis.    Galaveras  Warbler. 

Gommon  in  the  chaparral  at  Wagon  Gamp,  where  several  specimens 
were  collected  the  last  half  of  July.  Later  the  species  was  seen  with 
other  warblers  in  the  trees  higher  up  on  the  mountain. 

108.  Helminth^hila  celata  lutesoens.    Lutescent  Warbler. 

Fairly  common  and  apparently  breeding  at  Wagon  Gamp,  in  the 
lower  edge  of  the  Shasta  firs,  where  two  were  collected  July  20.  One 
was  shot  in  the  alpine  hemlocks  on  Squaw  Greek  August  6  by  Vernon 
Bailey. 

109.  Dendroioa  sestiva.    Yellow  Warbler. 

Seen  at  Sisson,  the  middle  of  July,  by  Miss  Merriam.  The  only  one 
seen  on  the  mountain  was  shot  in  the  chaparral  near  the  edge  of  the  fir 
forest  at  Wagon  Gamp  July  29  by  John  H.  Sage.  Gommon  in  bushes 
along  Shasta  Eiver  in  Shasta  Valley  (W.  K.  Fisher). 

110.  Dendroica  audnboni    Audubon  Warbler. 

Abundant  throughout  the  forest  region  of  Shasta,  from  timberline 
down  to  the  lower  edge  of  the  Ganadian  zone.  At  Wagon  Gamp  Miss 
Merriam  saw  them  feeding  fullgrown  young  July  18  and  August  1.  In 
August  and  September  they  were  seen  daily  at  our  camp  in  the  alpine 
hemlocks,  often  in  mixed  flocks  of  chickadees  and  other  birds.  When 
we  left  Wagon  Gamp,  September  2oj  they  were  still  common  there. 
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Angnst  9  and  10,  spotted  young  were  collected,  one  with  the  brown 
sides  coming  in  and  one  with  the  yellow  just  beginning  to  show.    At 


Fio.  43.— Audubon  Warbler  (Dendroica  auduboni).    Drawn  bj  L.  A.  Fuertes. 

Sisson,  Miss  Merriam  saw  them  the  middle  of  July,  and  R.  T.  Fisher 
found  them  common  the  first  half  of  September. 

111.  Dendroica  ooddentalis.    Hermit  Warbler. 

Fairly  common  in  the  Hudsonian  and  upper  part  of  the  Canadian 
forest  during  August  (collected  at  Squaw  Creek  Camp  at  intervals  from 
August  3  to  August  28) ;  not  seen  in  July. 

112.  Geothlypis  tolmieL    Macgillivray  Warbler. 

Seen  at  Sisson  and  Wagon  Camp  about  the  middle  of  July,  and  again 
at  the  latter  locality  August  1  and  August  3.  One  was  shot  in  Mud 
Creek  Canyon  at  an  altitude  of  6,700  feet  by  W.  H.  Osgood  August  7. 
In  July  and  August,  1883,  C.  H.  Townsend  found  it  not  uncommon  on 
the  mountain. 

113.  Oeothlypis  triehas  occidentalis.    Western  Yellow-throat. 

At  Big  Spring,  in  Shasta  Valley,  W.  H.  Osgood  found  this  warbler 
common  in  the  tules  September  17  to  20;  and  August  6, 1883,  C.  H. 
Townsend  secured  an  immature  specimen  at  the  base  of  Mount  Shasta. 
21753— No.  16 17 
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114.  Icteria  virens  longicanda.    Long-tailed  Ghat. 

Fairly  common  at  Sisson,  and  common  in  the  lower  country  farther 
north — at  Gazelle  and  on  toward  Yreka.  Gommon  along  Shasta  River 
in  Shasta  Valley  (W.  K.  Fisher). 

115.  Wilsonia  piudlla  pileolata.    Pileolated  Warbler. 

Gommon  in  Mud  Greek  Ganyon  the  latter  part  of  July  and  early 
August;  seen  at  Sisson  July  13  by  W.  H.  Osgood,  and  at  Wagon  Gamp 
August  3  by  Miss  Merriam;  several  seen  at  Squaw  Greek  in  flocks  of 
chi(*,kadees  and  warblers  during  August  and  September;  seen  in  wild 
cherry  bushes  at  Wagon  Gamp  September  25.  In  the  summer  of  1883 
G.  H,  Townsend  found  it  rather  common  on  Shasta. 

116.  Anthus  pensilvanicns.    Pipit;  Titlark. 

In  a  barren  rocky  basin  above  timberline,  near  the  head  of  Panther 
Greek,  on  July  17  I  heard  titlarks  and  saw  Arctic  bluebirds.  At  the 
same  place  two  months  later  (September  18)  titlarks  were  common. 
In  Shasta  Valley  September  17  to  20  W.  H.  Osgood  saw  flocks  along 
the  road. 

117.  Cindus  mexicanuB.     Dipper;  Water  Ouzel. 

Gommon  on  the  upper  part  of  Squaw  Greek  as  far  as  the  timber 
extends,  and  sometimes  seen  above  timberline.  Seen  also  on  Panther 
Greek,  near  its  head,  and  on  Mud  and  Ash  creeks.  On  Squaw  Greek 
we  often  watched  the  ouzels  feeding  among  the  cascades  and  clear 
cold  pools  between  the  upper  heather  meadow  and  the  main  fall.  One 
afternoon  just  before  dark  (f>  o'clock)  I  was  surprised  to  see  an  ouzel 
fly  up  into  the  dead  top  of  a  tree,  light  on  a  branch,  and  climb  up 
several  feet  on  the  trunk  with  his  short  tail  hanging  straight  down, 
after  the  manner  of  a  woodpecker. 

118.  Salpinctes  obsoletns.    Eock  Wren. 

Eather  rare  on  Shasta  and  confined  apparently  to  the  bare  rocky 
slopes  near  and  above  timberline.  August  2,  at  an  altitude  of  8,600 
feet,  on  one  of  the  ridges  above  the  head  of  Squaw  Greek,  I  found  a 
pair — the  first  noted  on  the  mountain.  August  11,  on  the  west  rim  of 
Mud  Greek  Ganyon,  I  first  heard  them  at  9,000  feet,  and  Vernon  Bailey 
followed  them  up  and  shot  one  at  9,800  feet.  A  week  later  he  saw  one 
at  an  altitude  of  10,400  feet.  August  27,  Miss  Merriam  saw  one  in 
'The  Gate,'  between  the  heads  of  Panther  Greek  and  Squaw  Greek.  In 
1883  G.  H.  Townsend  found  them  common  above  timberline  on  Shasta, 
and  observed  them  also  on  Sheep  Eock.  In  July,  1899,  Walter  K. 
Fisher  found  them  among  lava  ledges  in  Shasta  Valley. 

119.  Catherpes  mexicanus  punctnlatus.     Ganyon  Wren. 

Not  observed  by  us,  but  recorded  by  Townsend,  who  in  1883  saw 
one— doubtless  a  straggler — above  timberline  on  Shasta,  and  others  at 
Sheep  Eock,  at  the  northeast  base  of  the  mountain,  where  he  heard 
the  bird's  wonderful  song  and  was  deeply  impressed  by  it. 
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120.  Thryomanes  bewicki  spilums.     Vigors  Wren. 

Seen  at  Siason,  but  not  on  the  mountain.  Eeoorded  by  0,  H.  Town- 
send  from  "the  base  of  Shasta." 

121.  Troglodjrtes  aedon  parkmanL    Parkman  Wren. 

Rare  on  the  mountain.  One  collected  near  Squaw  Creek  Camp  (alt. 
6,750  feet)  August  18  by  R.  T.  Fisher,  and  one  in  Mnd  Creek  Canyon 
(alt.  6,780  feet)  August  9  by  W.  H.  Osgood.  More  common  at  Sisson, 
where  it  was  observed  by  Miss  Merriam  the  middle  of  July.  C.  H. 
Townsend  records  it  as  abundant  in  midsummer  "  among  the  piled-up 
logs  of  a  certain  clearing  in  the  forest  at  the  base  of  Mount  Shasta.'^ 
The  bird  seems  to  be  intermediate  between  parkmani  and  aztecus, 

122.  Cistothorns  palostris  paludicola.     Tule  Wren. 

At  Big  Spring,  in  Shasta  Valley,  W.  II.  Osgood  found  these  wrens 
common  September  17  to  20. 

[The  western  winter  wren  {Anorthura  hienialis  pacifica)  was  not 
observed  by  us,  but  was  found  by  C,  H.  Townsend  in  the  mossy  canyons 
of  the  lower  McCloud.  It  doubtless  occurs  in  the  upper  canyon  of  the 
Sacramento  near  Sisson,  and  quite  possibly  in  other  suitable  places 
about  the  mountain.] 

123.  Certhia  flEiiniliaris  occidentaUs.     Western  Brown  Creeper. 

Not  common,  but  seen  now  and  then  in  the  alpine  hemlocks  on  Squaw 
Creek  and  in  the  Shasta  firs,  lower  down.  The  earliest  record  is  July 
24  (J.  H.  S.);  the  latest,  September  15  (C.  II.  M.).  At  Wagon  Camp 
John  H.  Sage  shot  one  and  saw  another  July  27;  and  Miss  Merriam 
saw  one  in  the  same  place  August  1,  one  at  S(iuaw  Creek  August  30, 
and  two  at  Sisson  September  3. 

124.  Sitta  oarolinensis  acnleata.    Slender-billed  Nuthatch. 

Not  common  on  the  mountain,  and  only  moderately  so  at  Sisson.  A 
few  were  seen  at  Squaw  Creek  Camp  from  time  to  time  in  August,  once 
or  twice  in  the  mixed  flocks  of  chi(*kadees  and  warblers. 

125.  Sitta  canadensis.     Red-breasted  Nuthatch. 

Common  from  the  lower  edge  of  the  Shasta  fir  belt  up  to  timberline; 
and  from  the  time  of  our  arrival,  the  middle  of  July,  until  our  depart- 
uie,  the  latter  part  of  September.  In  September  it  was  often  seen  in 
mixed  flocks  with  mountain  chickadees  and  Audubon  warblers. 

126.  Sitta  pygmsea.     Pigmy  Nuthatch. 

In  the  ponderosa  pines  near  Sisson,  W.  H.  Osgood  saw  pigmy  nut- 
hatches July  13,  and  I  saw  a  small  flock  September  30.  At  the  south- 
west end  of  Shasta  Valley,  not  far  from  Edgewood,  Osgood  saw  several 
in  the  pines  September  20. 
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127.  Panu  gambelL    Mountain  Chickadee. 

Gommon  and  widely  distributed.  In  the  firs  at  Wagon  Camp  they 
were  among  the  commonest  birds,  and  at  higher  altitudes  were  seen  or 
heard  nearly  every  day.  Early  on  the  morning  of  July  24,  after  camp- 
ing for  the  night  in  the  shelter  of  a  narrow  fringe  of  dwarf  white-bark 
pines  at  timberline,  on  one  of  the  desolate  torrent-swept  beds  of  Incou- 
stance  Creek,  high  up  on  the  north  side  of  Shasta,  we  were  saluted  by 
a  small  Hock  of  these  cheerful  little  birds.  In  September  they  helped 
form  the  mixed  flocks,  along  with  Audubon  and  other  warblers,  Canada 
nuthatches,  and  other  small  fry  so  often  seen  among  the  Shasta  firs  and 
alpine  hemlocks.  At  Sisson  Miss  Merriam  saw  them  about  the  mid- 
dle of  July;  they  were  common  there  in  September,  and  were  noted  in 
Shasta  Valley  by  W.  H.  Osgood  September  17  to  20. 

128.  Panu  mfBsoeiiB.    Chestnut- backed  Chickadee. 

Not  observed  by  us,  but  recorded  by  C.  H.  Townsend,  who  "  obtained 
a  single  individual  at  the  western  base  of  Mount  Shasta  on  July  14, 
1883." 

129.  Psaltripanis  mimmnB  oalifomicns.    California  Bush-Tit. 
Common  along  Little  Shasta  Creek  September  18  (W.  H.  Osgood). 

Seen  in  the  chaparral  west  of  Gazelle,  on  the  west  side  of  Shasta  Val- 
ley, August  31  (Vernon  Bailey).  Townsend  found  it  a  common  breeder 
near  the  fish  hatchery  on  the  Lower  McCloud  Kiver. 

130.  Eegnlus  satrapa  olivaceus.    Western  Golden-crowned  Kinglet. 
Both  kinglets  are  common  on  Shasta  and  doubtless  breed  in  the 

Shastsi  firs  of  the  Canadian  zone.  The  golden-crown  was  often  seen 
and  heard  at  Wagon  Camp,  where  it  was  collected  July  18.  It  was 
also  common  just  within  the  lower  edge  of  the  fir  forest  in  Mud  Creek 
Canyon  July  23,  and  a  couple  of  miles  higher  up  about  the  end  of  the 
month.    O.  H.  Townsend  obtained  specimens  at  timberline  in  J  uly ,  1883. 

131.  ReguluB  calendula.    Ruby-crowned  Kinglet. 

The  ruby-crown  was  frequently  heard  by  various  members  of  the 
expedition,  and  at  dilt'erent  altitudes,  from  Wagon  Camp  in  the  lower 
edge  of  the  Shasta  firs,  to  timberline,  where  one  was  collected  by  W.  H. 
Osgood  August  4.  In  1883  C.  H.  Townsend  obtained  two  specimens, 
one  at  timberline  August  15,  the  other  at  an  elevation  of  about  0,000 
feet  September  2. 

132.  Myadestes  townsendL    Townsend  Solitaire. 

Not  an  uncommon  breeder  on  the  higher  slopes  of  Shasta,  where  I 
saw  SIX  during  our  stay.  The  lowest  of  these  was  at  Wagon  Camp,  in 
the  lower  edge  of  the  Shasta  firs,  where  one  drank  at  our  spring  July  31. 
The  others  were  in  the  Hudsonian  zone,  and  most  of  them  in  the  alpine 
hemlocks  at  or  near  our  camp  on  Squaw  Creek,  just  below  timberline. 
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They  were  usaally  seen  in  early  eveaing  when  they  came  to  drink  from 
the  little  streams  in  the  forest,  and  were  always  silent  and  rather  shy. 
Late  in  July  and  early  in  August  they  were  seen  with  arctic  bluebirds 
by  Walter  K.  Fisher  at  and  below  timberline  near  Mud  Greek  Canyon. 
They  probably  winter  in  the  junipers  in  Shasta  Valley,  where  W.  H. 
Osgood  saw  them  September  17  to  20,  and  where  I  saw  dozens  feeding 
on  the  juniper  berries  and  singing  freely  September  29.  Late  in  July, 
1883,0.  H.  Townsend  found  one  of  these  birds  '*  frozen  in  the  snow  and 
ice  which  filled  the  crater  of  the  extinct  volcano  of  Shasta." 

133.  Hykdchla  aonalaschksB  auduboni    Dwarf  Hermit  Thrush. 
Evidently  breeds  in  the  dark  Shasta  fir  forest  of  the  mountain  and 

in  the  damp  forest  of  white  and  Douglas  firs  near  Sisson  Tavern,  where 
Miss  Merriam  heard  them  in  full  song  the  middle  of  July.  At  Wagon 
Camp  W.  H.  Osgood  shot  one  July  17;  and  near  Squaw  Creek  Camp 
I  shot  another  September  20.  C.  H.  Townsend  records  it  from  the 
southern  slox)e  of  Shasta  under  date  of  July  25. 

134.  Merola  migratoria  propinqua.    Western  Robin. 

Robins  were  fairly  common  at  Wagon  Camp,  where  we  heard  their 
evening  song  the  day  of  our  arrival,  July  15,  and  where  they  were  seen 
carrying  food  to  young  July  26  (F.  A.  M.).  Higher  up  they  were  seen 
from  time  to  time,  but  were  not  common.  Along  the  upper  part  of 
Mud  Creek  Canyon  Walter  K.  Fisher  found  them  "fairly  common  but 
erratic"  the  latter  part  of  July  and  first  few  days  of  August.  At  Squaw 
Creek  Camp,  in  the  alpine  hemlocks,  we  saw  a  flock  on  the  morning 
of  August  12,  and  others  September  15.  Just  below  timberline  on 
Panther  Creek  a  few  were  seen  migrating  September  18.  In  Shasta 
Valley  they  were  common  among  the  junipers  September  29.  At  Sis- 
son  they  are  common  breeders,  and  a  few  were  seen  whenever  any  of 
our  party  were  there,  from  July  14  until  the  end  of  September.  A  nest 
containing  three  eggs  was  found  July  13  by  W.  H.  Osgood. 

135.  Sialia  maxioana  oocidentalis.     Western  Bluebird. 

A  common  breeder  at  Sisson,  where  families,  including  lately  fledged 
young,  liaunted  the  fences  the  first  half  of  September  (R.  T.  Fisher). 
In  Shasta  Valley  W.  H.  Osgood  found  them  common  September  17  to 
20,  and  a  few  small  flocks  were  seen  by  me  among  the  junipers  Septem- 
ber 29.  At  Sisson  the  species  was  common  the  latter  part  of  Septem- 
ber. In  1883  a  nest  containing  nearly  grown  young  was  found  by  C. 
H.  Townsend  in  a  post  hole  in  the  ground  at  Sisson  Tavern  late  in 
July. 

130.  Sialia  arctica.    Mountain  Bluebird;  Arctic  Bluebird. 

A  common  breeder  on  the  higher  slopes  of  Shasta,  where  they  were 
constantly  seen  in  July  and  early  August,  but  rarely  afterwards.  On 
our  first  visit  to  timberline,  July  17,  they  were  very  abundant  on  the 
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bare  rocks  above  timberline  near  the  head  of  Panther  Creek,  and  a 
week  later  were  seen  on  the  rim  of  Mud  Creek  Canyon.  On  the  rocky 
slopes  at  and  above  timberline  on  the  east  side  of  Mud  Creek  Canyon 
early  in  August  they  were  the  most  characteristic  birds  (W.  K.  Fisher) ; 
and  they  were  seen  near  the  same  place  August  18  (V.  Bailey).  Sep- 
tember 20  a  small  flock  visited  our  camp  on  upper  Squaw  Creek. 

In  July,  1883,  C.  H.  Townsend  found  the  species  abundant  at  timber- 
line,  where  full  fledged  young  accompanied  their  parents. 
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NOTES   ON  THE   DISTRIBUTION   OF   SHASTA  PLANTS. 

The  study  of  the  geographic  distribution  of  auimals  and  plants  in  the 
Sierra-Oascades  can  not  be  completed  until  authentic  lists  of  species 
are  brought  together  from  several  important  localities  from  which  at 
present  no  data  are  available.  The  need  of  such  lists,  with  detailed 
altitudes  and  zone  positions,  is  particularly  urgent  in  the  case  of 
detached  mountains,  as  Shasta  and  Lassen,  which  are  separated  from 
each  other  and  from  the  continuous  ranges  on  either  side  by  gaps 
low  enough  to  be  broadly  filled  by  Transition  zone  si)ecies.  The  Boreal 
species  of  these  mountains,  being  thus  completel}'  cut  off  ftom  the 
nearest  corresponding  colonies,  form  islands  in  the  long  Boreal  chain 
that  stretches  southward  from  British  Columbia  to  southern  California. 

The  present  imperfect  list  of  the  plants  of  Mount  Shasta  is  offered 
as  an  humble  contribution  toward  the  needed  material.  It  is  based 
almost  wholly  on  my  own  personal  observations  and  is  known  to  be 
far  from  complete.  More  pressing  work  along  other  lines  made  it 
impracticable  to  give  much  time  to  plants,  and  the  date  of  arrival  at 
the  mountain  (the  middle  of  July)  was  so  late  that  many  of  the  early 
flowering  species  had  disappeared.  The  Boreal  species,  owing  to  their 
greater  im][>ortance,  have  received  most  attention ;  the  Transition  zone 
species  least.  In  the  case  of  Alpine  and  Hudsonian  species  it  is  believed 
that  few  remain  to  be  added. 

I  am  indebted  to  Miss  Lewanua  Wilkins  for  collecting  and  pressing 
most  of  the  plants  preserved  during  the  first  six  weeks  of  our  stay  on 
the  mountain;  and  to  John  H.  Sage  for  the  use  of  a  collection  made 
by  him  during  the  same  period.  The  plants  obtained  subsequent  to 
August  8  were  collected  by  Vernon  Bailey  and  myself 

Although  two  seasons'  field  work  in  the  Cascade  Bange  had  given 
me  a  certain  acquaintance  with  the  more  conspicuous  plants  common 
to  these  mountains  and  Mount  Shasta,  I  was  still  much  handicapped 
in  the  determination  of  the  species,  and  not  being  a  botanist  myself 
was  obliged  to  appeal  to  professional  botanists  for  assistance.  I  am 
indebted  most  of  all  to  Miss  Alice  Eastwood,  curator  of  the  herba- 
rium of  the  California  Academy  of  Sciences,  whose  courtesy  and 
promptness  in  identifying  plants,  sent  her  from  time  to  time  while  I 
was  still  in  the  field,  were  of  the  utmost  assistance.  I  am  also  particu- 
larly indebted  to  Prof.  E.  L.  Greene,  of  the  Catholic  University  at 
Washington,  who  has  taken  the  trouble  to  examine  a  large  number  of 
species,  and  to  describe  several  which  proved  to  be  new.    Other  bota- 
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nists  who  kindly  determined  special  species  or  special  genera  ave  Mrs. 
N.  L.  Britton,  Mr.  Frederick  V.  Ooville,  Prof.  W.  R.  Dudley,  Mr.  M.  L, 
Fernald,  Mi\  John  B.  Leiberg,  Mr.  0.  L.  Pollard,  Dr.  B.  L.  Robinson, 
Dr.  J.  N.  Rose,  Prof.  P.  A.  Rydberg,  Mr.  J.  K.  Small,  and  Prof.  Wil 
Ham  Trelease.  In  order  to  properly  place  the  credit  for  this  assistance, 
the  botanist  responsible  for  the  identification  is  in  each  instance  men 
tioned.     Where  no  one  is  named  I  am  personally  responsible. 

A  few  mosses  and  ferns  were  found  in  the  timberline  region  of 
Shasta.  The  mosses,  kindly  determined  by  Mrs.  Britton,  are  Ear- 
pidium  (t  exannulatum  Gumb.),  Aulacomnium  androgynum  Sch.,  and  a 
species  of  Philonotis.  They  are  confined  rather  closely  to  the  borders 
of  the  alpine  streams,  where  the  Aulacomnium  forms  compact  mats  of 
a  yellowish  color. 

The  ferns  have  been  determined  by  Mr.  William  R.  Maxon  through 
the  courtesy  of  Mr.  Frederick  V.  Coville,  curator  of  the  National  Her- 
barium. The  species  which  grow  sparingly  "n  the  heather  meadows  and 
under  the  edges  of  rocks  near  timberline  are :  Dryopteris  aculeata  scopu- 
lina  (Eaton),  CystopteriH  fragilis  (L.)  Bernh.,  Cheilanthes  gracillima 
D.  C.  Eaton,  Cryptogramme  acrostichoides  R.  Br.,  and  Phegopteris  alpes- 
trig  (Hoppe)  Mett.  Much  lower  down,  along  the  boundary  between 
the  Canadian  and  Transition  zones,  Pteris  aqtiilina  lanuginosa  (Bory) 
Hooker,  and  Asplenium  filixfoemina  (L.)  Bernh.  occur.  The  brake 
(Pteris)  is  very  abundant  on  the  pumice  sand  at  Wagon  Camp  and 
Sisson  and  wherever  there  is  sufficient  moisture  in  the  soil  in  spring 
and  early  summer.  The  black-beard  lichen  [Alectoria  fremonti)  and  the 
handsome  yellow  tree  lichen  {Evernia  vulpina)  abound  in  the  dark  forest 
of  Shasta  firs. 

In  the  chapter  on  'Life  Zones'  the  more  distinctive  species  have 
been  grouped  according  to  their  vertical  distribution  (see  pp.  62-68),  but 
for  convenience  in  finding  the  notes  relating  to  particular  species, 
they  are  here  arranged  in  systematic  order.  In  the  case  of  certain 
plants  found  by  us  only  on  the  borderland  between  adjacent  zones,  the 
zone  position  is  in  doubt  and  must  be  determined  by  future  study. 

The  most  important  kinds  of  plants  from  the  standpoint  of  geo- 
graphic distribution  are  naturally  those  that  remain  longest  in  a  par- 
ticular spot.  Hence,  as  pointed  out  by  Coville,'  trees,  shrubs,  and 
perennials  are  the  kinds  most  useful  in  determining  zone  boundaries. 
For  this  reason  little  attention  is  here  given  to  annuals. 

Finns  monticola  Douglas.     Silver  Pine;  Mountain  White  Pine. 

Common  in  places,  chiefly  in  the  upper  half  of  the  Canadian  zone, 
but  local  and  by  no  means  generally  distributed.  Wherever  it  occurs 
it  is  mixed  with  Shasta  firs,  and  in  places  it  reaches  up  high  enough  to 
overlap  the  lower  edge  of  the  black  alpine  hemlocks  and  white-bark 
timberline  pines.    (See  p.  3.S.) 


'Botany  of  Death  Valley  Expedition,  pp.  17-18,  1893. 
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Pinns  lambertiana  Douglas.     Sugar  Piue. 

Fairly  common  in  most  parts  of  the  Transition  zone  forest  of  ponderosa 
pines,  ai»d  occurring  here  and  there  in  the  immense  areas  of  chaparral 
that  cover  the  lower  slopes  on  the  south  and  west  sides  of  the  mountain. 
(See  pp.  32-^3.) 

Finns  albicanlis  Engeimann.     White-bark  Pine. 

The  timberline  tree  of  Shasta,  which  it  encircles  at  altitudes  ranging, 
according  to  slope,  from  about  Ifi'M  up  to  8,000  feet,  and  pushing  up 
on  the  warmest  ridges  to  an  extreme  elevation  of  9,800  feet.  In  its 
distribution  therefore  it  tills  the  Hudsonian  zone  except  in  places 
unsuited  to  tree  growth.  The  only  tree  competing  witli  it  on  Shasta 
is  the  black  alpine  hemlock,  which,  requiring  more  moisture,  is  at  a 
disadvantage  and  is  confined  to  special  localities,  as  explained  in  full 
under  that  species.    (See  pp.  39-42.) 

Finns  ponderosa  Laws.    Ponderosa  or  Yellow  Pine. 

The  most  abundant  and  characteristic  tree  of  the  lower  slopes  and 
basal  plane  of  Shasta,  where,  filling  the  Transition  zone,  it  forms  a  con- 
tinuous ojien  forest  of  wide  extent.    (See  pp.  30-32.) 

Finns  mnrrajana  Balfour.    Lodge-pole  Pine. 

Confined  to  the  northeast  quadrant  of  Shasta,  where  it  occupies  the 
lower  part  of  the  Canadian  zone.    (See  pp.  38-^39.) 

Finns  atteniuttar  Lemmon.    Knobcone  Pine. 

Common  in  a  limited  area  in  the  Transition  zone  on  the  south  side  of 
Shasta,  where  it  is  confined  to  the  lower  slopes  (from  about  4,000  to 
5,600  feet  altitude)  from  Panther  Creek  easterly  to  between  the 
branches  of  Mud  Creek.     (See  pp.  33-34.) 

Tsng^  mertensiana  (Bong.)  Carr.'     Black  Alpine  Hemlock. 

A  characteristic  tree  of  the  Hudsonian  zone,  where,  however,  it  is 
not  generally  distributed  for  the  reason  that  the  upper  slopes  of  Shasta 
are  in  most  places  too  dry  for  it.  It  occurs  in  the  same  belt  with  Pintts 
albicaulis,  but  does  not  reach  so  high,  and,  requiring  more  moisture,  is 
confined  to  disconnected  localities,  usually  in  canyons  and  gulches  or 
along  the  shady  sides  of  buttes  or  ridges.     (See  pp.  42-40.) 

Fsendotsoga  mncronata  (Raf.).    Sudw.  Douglas  Fir  or  Spruce. 

Common,  scattered  through  the  less  arid  parts  of  the  forest  of  pon 
derosa  pines  which  clothes  the  lower  Transition  zone  slopes  of  Shasta 
and  extends  away  in  all  directions  (see  p.  32).  A  subspecies  pendula 
(Engelm.)  Sudworth,  with  "branches,  at  least  the  lower  ones,  very 
slender  and  long-pendent,"  has  been  described  from  Sisson  (Hot.  Calif., 
II,  483,  1880;  Sudworth,  Check  List  Forest  Trees  of  U.  S.,  24,  1898), 
and  is  common  thence  westerly  to  the  coast.     (See  pp.  34-35). 


'  For  change  of  name  from  Taugapattom  to  T.  mertensiana,  see  footnote  p.  42. 
21753— No.  16 18 
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Abies  shastensis  Lemmon.    Shasta  Fir. 

The  dominant  tree  of  the  Canadian  zone,  covering  the  middle  slopes 
and  completely  encircling  the  mountain  in  a  solid  belt  about  2,000  feet 
in  vertical  breadth.  Its  upper  border  overlaps  the  lower  edge  of  the 
Hudsonian;  its  lower  border,  the  upper  edge  of  the  Transition.  Along 
Panther  and  Squaw  creeks,  on  the  south  slope,  it  ranges  from  about 
5,500  up  to  7,500  feet,  and  on  steep  southwesterly  slopes  considerably 
higher.    (See  pp.  36-38.) 

Abies  concolor  lowiana  (Murray)  Lemmon.     White  Fir. 

The  common  and  only  true  fir  of  the  basal  slopes  of  Shasta,  where 
it  occurs  in  moist  places  from  the  altitude  of  Wagon  Camp  (5,700  feet) 
down  to  the  very  bottom  of  Sisson  Valley  at  the  base  of  Mount  Eddy 
(alt.  3,400  feet).  It  thus  fills  the  Transition  zone,  except  in  places  that 
are  too  dry  for  it.    (See  p.  34.) 

Libocedrus  decurrens  Torrey.    Incense  Cedar. 

Common  throughout  the  Transition  zone  forest  of  ponderosa  pines, 
except  in  the  dryest  places.    (See  p.  35.) 

Chamsecyparis  lawsoniana  (Murray)  Parlat.    Lawson  Cypress. 

Attributed  to  "the  Shasta  Mountains"  (Bot.  Calif.,  II,  p.  115,  1880), 
but  not  found  by  us.^ 

Jnnipems  nana  Willd.     Dwarf  Alpine  Juniper. 

Fairly  common  in  places  close  to  timberliue,  usually  associated  with 
Pinus  albicaulis  in  the  upper  part  of  the  Hudsonian  zone.  On  Shasta 
it  usually  grows  in  small  patches  less  than  a  foot  high  and,  as  a  rule, 
only  a  few  feet  in  diameter;  in  the  Olympics,  on  Mount  Rainier,  and  on 
numerous  other  mountains  it  forms  much  larger  patches.  Between 
Mud  Creek  Canyon  and  the  high  ridges  above  Squaw  Creek,  it  pushes 
up  to  extreme  timberline  at  9,800  feet,  along  with  Finns  albicaulis. 
On  the  north  side  of  Shasta  and  Shastiua  it  was  found  in  crevices 
among  the  sharp  lava  rocks  at  altitudes  varying  from  8,300  to  0,000 
feet,  and  was  common  on  the  curious  albicaulis  plain  stretching  west- 
erly from  *  North  Gate'  to  Bolam  Creek. 

Junipems  occidentalis  Hooker.     Western  Juniper, 

Abundant  in  the  south  end  of  Shasta  Valley,  where  it  forms  a  forest 
many  miles  in  extent.  Scattered  trees  begin  4  or  4  J  miles  easterly  from 
Edgewood,  and  become  more  and  more  plentiful  to  the  north  until,  at 
a  distance  of  about  5  miles  south  from  Big  Spring,  they  suddenly 
become  abundant  and  cover  the  whole  country  east  of  the  main  mass 
of  lava  buttes,  forming  a  continuous  juniper  forest  which  fills  the  south- 
ern part  of  Shasta  Valley  and  reaches  northward,  I  am  told,  into  Little 

*  Another  cypress  attributed  to  Shasta  but  not  seen  by  us  is  Cupresstts  macnahiana 
Murr.,  "originally  reported  by  Jeffrey  from  Mount  Shasta  at  5,000  feet  altitude" 
(Bot.  Calif.,  II,  p.  114, 1880 ).  In  both  instances,  ])robably,  the  term  ' Shasta'  was  used 
in  a  rather  loose  sense,  as  covering  adjacent  mountains  not  then  named. 
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Shasta  Yalley.  When  visited  about  the  end  of  September,  the  trees 
were  full  of  their  large  berries,  and  many  birds,  including  evening 
grosbeaks  and  Townsend  solitaires,  were  there  in  numbers  feeding 
on  them.  The  zone  position  of  this  tree,  which  appears  to  be  the 
type  form,  is  high  Upper  Sonoran  and  low  Transition.  The  boreal 
form  common  in  the  Sierra,  but  not  found  on  Shasta,  should  be 
diflerent. 

Sitanion  cinereum  J.  G.  Smith.    Alpine  Grass. 

The  common  grass  of  the  glacial  meadows,  but  nowhere  sufficiently 
abundant  to  form  anything  like  a  sod.  It  is  closely  related  to  S.  ely- 
moidcs  Raf.,  from  which  it  has  been  recently  separated  by  Mr.  Jared  G. 
Smith. 

Carex  breweri  Boott.    Alpine  Carex. 

Common  in  the  glacial  meadows  and  scattered  sparingly  over  the 
moist  slopes.    (Identified  by  F.  V.  Ooville.) 

Jnncns  panyi  Engelm.    Parry  Juucus. 

Common  in  the  heather  patches  and  other  moist  places  from  slightly 
below  timberline  up  through  the  Alpine  zone.  Noted  by  Vernon  Bailey 
as  high  as  11,300  feet.    (Identified  by  F.  V.  Coville.) 

Allium  validiun  Watson.    Large  Wild  Onion. 

Abundant  in  the  Canadian  zone  along  the  streams  of  the  Shasta  fir 
belt,  and  often  growing  in  the  lower  heather  beds  along  the  lower 
border  of  the  Hndsonian  zone.    (Identified  by  Professor  Greene.) 

Allium  sp.  — ? 

A  very  small  species  is  common  in  the  glacial  meadows  at  the  head 
of  Squaw  Creek,  but  matures  so  early  that  we  were  unable  to  obtain 
anything  but  the  bulbs. 

CaloehortQs  nndus  Watson. 

Fairly  common  along  the  lower  edge  of  the  Canadian  zone  neap 
Wagon  Camp,  flowering  late  in  July.  (Identified  by  Miss  Fastwood 
and  Professor  Greene.) 

Calochortas  maweanus  Leichtlin. 

Not  rare  at  Wagon  Camp,  but  not  seen  elsewhere.    An  elegant  little 
species  with  white  hairy  flowers.     (Identified  by  Professor  Greene.) 
Pritillaria  atropurpurea  Nutt. 

Common  in  the  chaparral  of  the  Transition  zone  basal  slopes  from 
Sisson  up  to  Wagon  Camp.    (Identified  by  Miss  Eastwood.) 
Hastingsia  alba  (Durand)  Wats. 

Common  near  Wagon  Camp,  where  its  long  and  slender  cylindrical 
spikes  were  in  flower  the  latter  part  of  July.    (Identified  by  Miss  East- 
wood and  Professor  Greene.) 
LiUum  parvum  Kellogg.    Tiger  Lily. 

Common  in  marshy  places  in  the  lower  part  of  the  Shasta  fir  belt, 
particularly  at  Wagon  Camp,  where  it  was  flowering  abundantly  about 
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the  middle  of  July,  and  was  still  iu  fruit  as  late  as  the  end  of  September. 
(Identified  by  Miss  Eastwood.) 

lalimn  waghingtoniannm  Kellogg.     Washington  Lily. 

This  superb  lily,  with  large  white  and  A'ery  fragrant  flowers,  is  com- 
mon in  the  manzanita  in  the  upper  part  of  the  Transition  zone,  and 
occurs  sparingly  at  lower  altitudes.  At  Sisson  it  was  in  fruit  the  end 
of  September.  The  flowers  had  passed  their  prime  by  the  middle  of 
July,  but  occasional  plants  were  found  in  blossom  as  late  as  the  end 
of  the  mouth. 

Tofleldia  occidentalis  Watson. 

Common  near  the  bottom  of  the  Canadian  zone  at  Wagon  Cami). 
(Identified  by  Professor  Greene.) 

Tritelia  ixioides  (Ait.)  Greene  (^-^Brodicea). 

Common  at  Wagon  Camp  on  the  border  between  the  Canadian  and 
Transition  zones,  where  its  yellow  star  flowers  were  in  bloom  the  latter 
half  of  July.    (Identified  by  Professor  Greene.) 

Yagnera  steUata  (Linn.)  Morong. 

Common  at  Wagon  Camp,  particularly  iu  open  grassy  places  along 
the  edges  of  the  fir  forest,  where  it  was  flowering  abundantly  when 
we  reached  the  mountain,  the  middle  of  July.    Plants  still  holding 

their  fruit  were  ob- 
served when  we  left 
Wagon  Camp,  Septem- 
ber 25. 

Veratnun     caUfomicum 
Durand.     White 
Hellebore. 
Abundant  at  numer- 
ous   localities    along 
the    streams    and    in 
marshy  spots  in    the 
Canadian    and   upx)er 
part  of  the  Transition 
zones.     Particularly 
common    at   Wagon 
Camp,  and    also  on 
Squaw    Creek    just 

Fig.  44.-White  Hellebore  ( Yeratrwn  eal\fomieum).  aboVC        the        middle 

Photographed  by  W.  K.  Fisher,  mcadoW. 

Smilax  oalifomioa  Gray.    California  Smilax. 

Occurs  in  places  in  the  lower  part  of  the  Transition  zone  along  Shasta 
River  between  Edgewood  and  Sisson,  but  nearer  Sisson.  Not  observed 
elsewhere. 
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Sitsrrmohinm  bellnm  Watson.    Blae-eyed  Grass. 

Fairly  oommou  in  the  Transition  zone  near  Wagon  Camp. 
Corallorhiza  bigelovi  Watson. 

Not  uncommon  in  the  woods  near  Wagon  Camp.     (Identihed  by  Pro- 
fessor Greene.) 
Habenaria  lenoostaohys  (Lindl.)  Watson. 

Common  in  the  marsh  at  Wagon  Camp.     (Identiiied  by  Professor 
Greene.) 
Habenaria  imalaschensis  Watson. 

A  boreal  species,  fairly  common  in  the  marsh  near  Wagon  Camp, 
growing  with  the  last.     (Identified  by  Professor  Greene.) 
Popnlns  triohocarpa  T.  &  G.    Western  Balsam  Poplar. 

Common  in  the  upper  Sacramento  Canyon  near  Sisson,  and  less  so 
along  Shasta  River  at  the  south  end  of  Shasta  Yalley. 
Salix  lafiandra  Bentham.    Black  Willow. 

Abundant  in  cool   moist  places  about  Sisson.     (Identified  by  Miss 
_  Eastwood.) 
Salix  nnttalli  Sargent    Nuttall  Willow. 

Common  in  moist  places  in  canyons  of  the  Canadian  zone  and  near 
Wagon  Camp.    (Identified  by  F.  V.  Coville.) 
Salix  sitchensis  Sanson.    Sitka  Willow. 

Common  in  canyons  in  the  Canadian  zone.  Found  in  Mud  Creek 
Canyon  near  the  mouth  of  Clear  Creek.  (Identified  by  F.  V.  Coville.) 
Alnus  rhombifolia  Nutt.     White  Tree  Alder. 

Observed  only  on  Shasta  Kiver  in  the  southern  part  of  Shasta 
Valley,  where  its  zone  position  appears  to  be  Upper  Sonoran.  Shasta 
Valley  is  one  belt  lower  than  the  rest  of  the  region  about  Shasta  and 
contains  a  dilute  tongue  of  Upper  Sonoran  species  that  come  in  from 
the  north  by  way  of  Klamath  Uiver  Valley. 
Alnus  linnata  (Begel)  Bydb.    Alder. 

Common  in  moist  places  in  the  canyons  of  the  Canadian  zone.     In 
Mud  Creek  Canyon  noted  as  high  as  6,7<K)  feet.    Found  also  near 
Wagon  Camp.     (Identified  by  F.  V.  Coville.) 
Alnus  tenuifolia  Nutt.    Paperleaf  Alder. 

[=A.  incana   var.  rirescens  Wats]. 

A  Transition  zone  species  common  along  streams  in  the  neighbor- 
hood of  Sisson  Tavern  and  along  the  east  base  of  Scott  Mountains. 
(Identified  by  F.  V.  Coville.) 
Betula  ocddentalis  Hooker.     Birch. 

Fairly  common  along  Shasta  Kiver  at  the   south   end  of  Shasta 
Valley.    !Not  observed  elsewhere. 
Corjhis  roftrata  califomica  A.  DC. 

Fairly  common  in  the  Transition  zone  in  Squaw  Creek  Valley  near 
McCloud  Mill,  and  probably  elsewhere  at  the  base  of  the  mor.ntain. 
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Castanopsis  sempervireiu  (Kellogg)  Dadley.    Sierra  Chinquapin. 

The  distribation  of  the  mountain  chinquapin  on  Shasta  is  discon- 
tinuous. It  is  possible  that  two  forms  exist,  one  apparently  restricted 
to  the  manzanita  chaparral  of  the  Transition  zone  from  Sisson  up  to 
the  lower  edge  of  the  Shasta  fir  oelt;  the  other  to  the  scatteied 
stretches  of  Pinus  albicaulis  of  the  Hudsonian  zone,  where  it  reaches 
timberline  on  the  rocky  slopes  and  ridges. 

Prof.  William  R.  Dudley,  of  Stanford  University,  California,  has,  at 
my  request,  kindly  looked  up  the  proper  name  for  the  boreal  Sierra 
chinquapin,  which  he  finds  to  be  sempervirens  of  Kellogg.^  The  type 
locality  of  sempervirens  is  the  west  slope  of  the  Sierra  near  Marii)08a. 
I  have  found  the  species  abundant  on  a  ridge  near  a  stage  station 
called  Chinquapin,  between  Mariposa  and  the  Tosemite,  where  it 
occurs  with  Pinus  Jeffrey i^  P.  lamhertiana^  Abies  magnifica^  Pseudotsuga 
mucronata^  and  Prunus  emarginata  at  and  above  an  altitude  of  6,200 
feet.  The  locality,  therefore,  is  along  the  overlapping  borderland 
between  the  Transition  and  Canadian  zones. 

Professor  Dudley  tells  me  that  the  *  var.  minor  ^  Bentham  is  the  small 
southern  coast  range  form  of  the  true  coast  chinquapin,  Oastanopsis 
chrysophyllaj  and  that  the  type  locality  is  the  Santa  Cruz  Mountains. 
0.  chrysophylla  is  a  handsome  tree  75  to  125  feet  in  height,  with  large 
leaves,  ending  in  long,  slender  attenuate  points;  (7.  sempervirens  is  a 
bush  with  small  and  relatively  bluntly  rounded  leaves.  I  found  both 
species  common  on  the  Trinity  Mountains :  C.  chrysophylla  on  the  sunny 
lower  slopes  in  the  Transition  zone ;  0.  sempervirens  on  the  cold  summit 
in  the  lower  edge  of  the  Canadian  zone,  where  it  is  associated  with 
Arctostaphylos  nevadensis^  Cerasus  emarginata,  Ceanothus  velutinns^  the 
dwarf  mountain  form  of  Quercus  chrysolepis,  and  the  very  distinct  Q. 
vaccinifolia,^ 

'  Proc.  Calif.  Acad.  Sci.,  I,  p.  75,  1855  (reprint). 

'^  Quercus  vaccinifolia  Kellogg  is  another  excellent  species,  nsnally  confounded 
with  the  dwarf  mountain  form  of  Q,  chrysolepis^  with  which  it  has  nothing  to  do. 
Their  zone  relations  are  much  the  same  as  those  of  the  two  species  of  CastanopsiSy  for 
Q,  raocinifolia  occurs  along  the  lower  edge  of  the  Boreal,  and  ranges  up  through  the 
Canadian  zone,  always  in  rocky  places,  while  Q,  chrysolepis  belongs  to  the  Transition 
Eoiic.  Their  ranges  join  where  these  zones  meet,  and  I  have  found  both  growing 
side  by  side  on  the  Trinity  Mountains,  and  also  on  the  Sierra.  Quercus  chrysoUpis 
is  a  Transition  zone  tree  which  at  the  upper  limit  of  its  range  is  always  dwarfed 
and  often  reduced  to  a  shrub;  but  irrespective  of  size  it  always  retains  its  charac- 
teristic leaves  and  aoom  cups.  Quercus  vaccinifolia  is  always  a  small  bush — rarely 
much  oyer  a  meter  in  height — and,  whether  in  fruit  or  not,  is  distinguishable  at  a 
glance  by  the  character  of  its  leaves  and  cups.  The  leaves  are  smaller,  narrower, 
thinner,  and  blunter  (commonly  narrowly  oval  with  an  obtuse  point  instead  of 
sharply  lanceolate)  and  lack  the  yellow  tomeutum  underneath;  furthermore,  their 
margins,  although  somewhat  thickened,  are  not  distinctly  revolute.  The  aoom  cups 
are  smaller  and  thinner,  and  lack  the  beautiful  yellow  '  turban  ^  so  characteristic  of 
chrysolepis ;  the  acorns  average  Hhorter  and  thicker  and  the  basal  near  in  smaller.  The 
brant'hlets  are  much  more  slender,  and  glabrous  or  nearly  so,  instead  of  tomeutose. 
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It  is  remarkable  that  a  shrub  of  sach  wide  distribatioD,  and  one  dif- 
fering so  conspicaoiisly  from  the  tree  chinquapin  {GcLStanopsis  chryso- 
phylla)^  should  so  long  escape  recognition  as  a  distinct  species. 

ftoercTU  califomica  (Torr.)  Cooper.    Black  Oak. 

[^  Q.  kelloggi  Kewb.] 

The  only  oak  of  Shasta,  where  it  is  confined  to  the  basal  slopes  of 
the  Transition  zone,  reaching  up  on  the  south  and  west  sides  to  an 
altitude  of  4,600  feet.  It  is  fairly  common  in  McCloud  Valley,  more 
common  at  Sisson,  and  increases  in  abundance  to  the  northward. 
Between  Black  Butte  and  Edgewood  it  is  mixed  with  ponderosa  pines 
and  is  one  of  the  most  conspicuous  trees.  It  does  not  attain  such  large 
size  in  this  region  as  nearer  the  coast  and  farther  south  in  the  Sierra. 

[Quereus  garryana  was  not  found  immediately  about  Shasta,  and 
Quercxis  tcislizenij  which  pushes  up  the  canyon  of  the  Sacramento  a  long 
distance,  does  not  fairly  enter  the  region.] 

Asamm  hartwegi  Watson.    Wild  Ginger. 

Occurs  here  and  there  throughout  the  Transition  zone,  but  is  com- 
monest in  damp  places  on  the  lower  slopes.  It  does  not  reach  quite  up 
to  Wagon  Camp,  but  in  a  warm  lava  basin  on  the  west  side  of  the 
mountain  was  found  at  an  altitude  a  little  higher  than  Wagon  Camp. 

Eriogonum  marifolinm  T.  &  G.    Yellow  Eriogonuni. 

Common  at  Wagon  Camp  and  other  points  along  the  lower  edge  of 
the  Canadian  zone  and  in  the  upper  part  of  the  Transition.  The  species 
seems  to  belong  to  the  Transition  rather  than  the  Canadian  zone,  and 
Shasta  is  its  type  locality.    (Identified  by  J.  K.  Small.) 

Eriogonmn  polypodum  Small.     Small-leaf  Alpine  Eriogonum. 

The  commonest  and  most  widely  distributed  Eriogonum  of  the  higher 
slopes,  where  it  ranges  from  the  lower  edge  of  the  Hudsouian  zone  up  to 
and  far  above  timberline.  The  highest  altitude  at  which  it  was  obtained 
is  10,000  feet.  Its  leaves  are  small  and  densely  covered  with  a  white 
woolly  or  hairy  material,  and  its  tortuous  prostrate  branches  are  so 
intertwined  as  to  form  little  mats  several  inches  in  diameter  on  the  stony 
pumice  sloi>es;  these  whitish  mats  are  vastly  more  compact  and  dense 
above  timberline  than  below.  The  roots  are  strong  but  rather  slender, 
and,  like  those  of  many  other  plants  that  live  on  the  barren,  wind-swept 
pumice  slopes,  are  of  extreme  length.  The  main  root  usually  slopes 
obliquely  for  80  or  90  millimeters,  and  then  divides  into  four  or  five 
slender  rootlets  900  to  1,000  millimeters  in  length.  The  whitish  tomen- 
tose  leaves  rarely  rise  more  than  25  or  30  millimeters  above  the.ground ; 
the  fruit  stems  100  to  150  millimeters. 

This  plant  and  Polygonum  shastense  are  probably  the  most  abundant, 
conspicuous,  and  widespread  plants  of  the  Hudsonian  and  Alpine 
zones.    They  thrive  in  very  dry  soils  and  therefore  are  not  confined 
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to  the  moist  basins  and  strips  bordering  the  streams,  as  are  Phyl- 
lodoce^  Lutkea,  and  many  others.     (Identified  by  J.  K.  Smal].) 

Eriogonnm  pyrolsefolium  Hooker.    Large-leaf  Alpine  Eriogoimm. 

Abnndant  on  the  pamice  slopes  of  the  Hudsonian  and  Arctic- Alpine 
zones,  where  it  is  associated  with  the  foregoing  species  and  with  Poly 
gonum  shmtense^  P.  newberryi,  Pentstemon  davidsoniy  and  others.  It  is 
easily  recognized  by  its  large  roundish  deep-green  leaves,  in  striking 
contrast  to  the  much  smaller  whitish-tomentose  leaves  of  its  congener 
and  2i^9oc\9Xj^^  Erigonum  polypodum.  Both  species  are  common  all  the 
way  aror: nd  the  mountain.  The  present  species  {pyrolafolium)  is  rarely 
found  above  an  altitude  of  9,500  feet,  but  on  a  warm  slope  east  of  Mud 
Creek  Canyon  Vernon  Bailey  found  it  as  high  as  10,000  feet.  It  flow- 
ered the  second  time  above  tbe  head  of  Squaw  Creek  the  latter  part  of 
September  and  was  then  in  flower  and  fruit  sinmltaneously.  Its  root 
is  large,  thick,  tapering,  and  moderately  strong;  it  subdivides  into 
about  half  a  dozen  rootlets  which  penetrate  so  deeply  into  the  soil 
that  it  is  difficult  to  obtain  specimens  without  breaking  them.  The 
longest  root  measured  was  750  millimeters  to  the  broken  end.  The 
leaves  rea<jh  about  30  millimeters  above  the  ground;  the  fruit  stems 
70  millimeters.  The  old  imbricating  leaf  stems  remain  attached  for 
several  years  and  form  a  series  of  scales  around  the  upper  part  of 
the  perennial  rootstalk. 

Eriogonnm  nudmn  Dougl.    Kaked-stem  Eriogonum. 

Common  in  the  lower  part  of  the  Transition  zone,  particularly  about 
Sisson,  where  it  was  flowering  plentifully  as  late  as  the  end  of  Sep- 
tember. It  is  easily  recognized  by  its  tall,  green  naked  stems,  which 
rise  from  a  bunch  of  large  tomentose  leaves. 

Oxyria  digyna  (Linn.)    Alpine  Sorrel. 

One  of  the  characteristic  alpine  species,  growing  in  cold  spots  among 
the  rocks  at  high  altitudes  on  all  sides  of  the  mountain;  found  by 
Yernon  Bailey  as  high  as  11,200  feet.  On  the  north  side  of  Shastina 
we  collected  it  at  8,900  feet,  and  on  the  northeast  side  of  Red  Butte  as 
low  as  7,600  feet.  This  is  the  lowest  station  at  which  it  was  found,  and 
since  Pinus  albicaulis  occurs  above  Red  Butte  the  locality  might  be 
mistaken  to  be  below  timberline,  but  the  sorrel  grows  only  among  the 
rocks  on  the  cold  northeast  slopes,  where  there  are  no  trees  and  where 
the  temperature  is  truly  alpine. 

PolygonTim  shastense  Brewer.    Shasta  Polygonum. 

One  of  the  commonest  and  most  characteristic  plants  of  the  stony 
pumice  slopes  of  the  Hudsonian  and  Alpine  zones.  A  singular  and 
attractive  plant,  particularly  in  September,  when  it  is  heavily  laden  with 
white  and  red  flowers  and  fruit.  As  a  rule  the  flowers  are  whitish,  turn- 
ing red  as  the  fruit  begins  to  develop.  No  two  plants  could  well  be  more 
different  in  general  appearance  than  this  species  and  its  congener  and 
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associate  Polygonum  newherryi,  and  few  Rpecies  bear  a  closer  resem- 
blance tban  P.  shdstense  and  its  geographically  remote  relative  P.  j>aro- 
nychia.  The  resemblance  is  not  only  most  striking,  bat  is  exceedingly 
interesting  from  the  standpoint  of  geographic  distribution.  Polygonum 
shdstenae  lives  at  high  altitudes  in  the  High  Sierra  and  Cascade  liange, 
while  P.  paronychia  inhabits  the  outer  sea  beach  in  northern  California 
and  Oregon,  where  it  is  bathed  in  the  chilly  togs  of  the  Pacific  Ocean. 
The  root  of  Polygonum  shaatense  is  of  moderate  size  and  slopes  very 
obliquely  into  the  soil.  It  divides  into  half  a  dozen  long  slender  rootlets, 
which  penetrate  to  a  depth  of  550  millimeters  or  more.  One  specimen 
examined  divided  into  three  main  roots  of  rather  large  size,  which 
tapered  very  gradually  and  reached  a  length  of  750  millimeters.  The 
branches  are  prostrate  and  usually  form  loosely  intertwined  mats  300 
to  500  millimeters  in  diameter,  rising  in  some  cases  40  to  50  millimeters 
above  the  surface,  but  usually  flattened  on  the  ground. 

Polygonum  newbenyi  Small.    Broad-leaf  Polygonum. 

Abundant  from  the  lower  edge  of  the  Hudsonian  zone  up  to  a  little 
above  timberline,  where  its  big  green  leaves  are  very  conspicuous  on 
the  pale  pumice  soil  and  among  the  broken  fragments  of  gray  lava  rock. 
About  the  middle  of  September  the  leaves  turn  red—often  a  deep 
handsome  red — and  begin  to  fall,  so  that  by  the  end  of  the  month  the 
plant  has  practically  disiipi>eared.  Its  buckwheat-like  fruit  is  a  favorite 
food  of  the  mice  inhabiting  the  higher  slopes. 

Oreohroma  triphylla  (Wats.)  Howell.    Dwarf  Alpine  Spring  Beauty. 

This  tiny  inconspicuous  i)lant  was  found  near  timberline  north  and 
northwest  of  Bed  Butte.    (Identified  by  Professor  Greene.) 

Spragoea  umbellata  Torr.    Pussy-paws. 

Abundant  on  the  pumice  slopes  of  the  Hudsonian  zone,  beyond  which 
it  pushes  both  upward  and  downward  on  suitable  soils.  The  highest 
altitude  at  which  it  was  noted  is  9,400  feet  on  the  east  side  of  Mud 
Creek  Canyon,  but  it  was  rarely  seen  above  9,000  feet.  On  the  other 
hand,  a  form  of  it  descends  in  suitable  spots  to  the  lower  edge  of  the 
Canadian  zone  near  Wagon  Camp  (altitude  5,600  feet),  and  to  the  same 
altitude  in  the  lower  part  of  Mud  Creek  Can3'on. 

Stellaria  crispa  0.  &  S. 

Collected  by  Vernon  Bailey  and  Miss  Wilkins  in  Mud  Creek  Canyon 
near  the  junction  of  Clear  Creek.    (Identified  by  Professor  Greene.) 

Sagina  taginddes  (L.)  Brit 

Occurs  above  timberline;  collected  by  Miss  Wilkins. 
Sflene  grayi  Watson.    Hudsonian  Catchfiy. 

Common  in  stony  places  and  along  streams  below  timberline  in  the 
Hudsonian  zone.    Found  both  in  the  stony  pumice  soil  and  in  the 
heather  beds.    (Identified  by  Miss  Eastwood  and  Dr.  B.  L.  Eobinson.) 
21753— No.  16 19 
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Silene  soksdorA  RobinsonJ     A]pine  OatcbHy. 

An  alpine  species  common  in  scattered  tufts,  which  form  small  com- 
pact mats  under  the  edges  of  rocks,  well  above  timberliue.  Often 
mixed  with  Erigeron  compositus.    (Identified  by  Dr,  B.  L,  Bobinson.) 

Aconitom  oolmnbianiini  Nutt.    Monkshood. 

Common  in  a  marshy  place  in  the  Shasta  fir  forest  at  Wagon  Camp, 
where  its  tall  wands  of  handsome  blue  flowers  were  conspicuous  in  July 
and  its  fruit  in  September. 

Aquilegia  tnmcata  Fisch.  &  Mey.    Red  Columbine. 

Common  near  Wagon  Camp,  in  the  upper  part  of  the  Transition 
zone.    (Identified  by  Professor  Greene.) 

Delphinium  sonnei  Greene.    Larkspur. 

Common  in  moist  spots  in  the  Shasta  flr  forest  near  Wagon  Camp, 
and  also  \n  the  canyon  of  Ash  Creek.    (Identified  by  Professor  Greene.) 

PflBonia  browni  Dougl.    Wild  Pceony. 

Occurs  sparingly  in  the  upper  part  of  the  ponderosa  pine  forest 
(Transition  zone),  particularly  in  the  neighborhood  of  Wagon  Camp. 

PnlBatilla  ocoidentalis  Watson. 

Common  in  places  on  the  higher  slopes  (Hudsonian  zone),  particu- 
larly where  the  snow  lies  late.  It  blooms  as  the  snow  recedes,  leaving 
a  handsome  globular  head  of  feathery  plumes  which  waves  in  the 
breeze  long  after  the  season  of  flowering. 

BikukoUa  uniflora  (Kellogg)  Howell. 

Reported  by  Miss  Eastwood  from  above  timberline  on  Horse  Camp 
Trail;  not  found  by  us. 

Arabia  platysperma  Gray.    Flat- pod  Arabis. 

The  commonest  and  most  widely  distributed  crucifer  of  the  higher 
slopes  of  Shasta,  where  it  occurs  on  stony  slopes  and  along  the  edges  of 
the  heather  beds  from  the  lower  edge  of  the  Hudsonian  zone  upward 
on  warm  slopes  to  10,200  feet.  Its  extreme  vertical  range  appears  to  be 
about  3,000  feet.    (Identified  by  Miss  Eastwood.) 

Cardamine  bellidifolia  pachyphylla  Coville. 

This  small  alpine  crucifer,  with  white  flowers  and  rather  broad  dark 
green  leaves,  is  nowhere  abundant,  but  was  observed  here  and  there 
above  timberliue,  both  on  the  main  x>eak  of  Shasta  and  on  Shastina. 
(Identified  by  F.  Y.  Coville.) 

Gheiranthns  perennis  (Coville)  Greene.    [=  Erysimum  asperum  perenne 
Coville.] 
Vernon  Bailey  and  I  found  this  coarse  yellow-flowered  crucifer  at 
timberline  on  the  north  slope  of  Shastina  July  24,  but  did  not  observe 
it  elsewhere.    (Identified  by  Professor  Greene.) 

1  Botanical  Gazette,  vol.  16,  p.  44,  pL  6,  1891. 
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Braba  breweri  Wats.    Sierra  Alpine  Draba. 

Collected  east  of  Mud  Creek  Canyon  at  an  altitude  of  13,000  feet  by 
Miss  Wilkius;  not  observed  elsewhere.  This  Draha  aud  Polemanium 
pulckellum  are  the  only  plants  found  at  so  great  an  elevation.  (Identi- 
fied by  F.  V.  Coville.) 

Streptanthns  orbicnlatos  Greene. 

A  Hndsonian  species  common  on  pumice  soil  in  stony  places  at  and 
below  timberline  all  the  way  around  the  mountain.  The  plant  is  easily 
recognized  by  its  long  curved  slender  pods  aud  its  rather  large  domed 
leaves.  The  length  of  the  large  tapering  root  only  slightly  exceeds  the 
height  of  the  plant.    (Identified  by  Professor  Greene.) 

Ohrysamphora  califomica  (Torr.)  Greene.  California  Pitcher  Plant. 
{:=Darlingtonia  Anct.) 
This  interesting  pitcher  plant  is  exceedingly  local  in  distribution. 
Mr.  Elmer  Applegate  tells  me  tbat  it  is  common  in  the  upper  part  of 
the  Sacramento  Canyon,  a  short  distance  from  Sisson  Tavern.  It  has 
been  reported  as  occurring  in  the  *  marshes'  of  Shasta,  but  we  did  not 
find  it  on  the  mountain,  nor  did  we  find  any  marshy  areas  more  than  a 
few  rods  in  extent. 

Sroeera  rotundifolia  Linn.    Sundew. 

Collected  by  Miss  Wilkins  in  the  springy  bog  just  above  Wagon 
Camp  in  the  Canadian  zone.    Not  observed  elsewhere. 

Mitella  pentandra  Hook. 

Common  in  the  heather  patches  along  the  overhanging  banks  of 
streams  in  the  Hudsonian  zone.  Abundant  at  Squaw  Creek  Camp. 
(Identified  by  Professor  Greene.) 

Pamassia  califomica  (Gray)  Greene.    Grass-of- Parnassus. 

This  elegant  fiower  is  common  along  the  water  courses  of  the  Hud- 
sonian zone,  usually  growing  along  the  overhanging  banks  of  the  tiny 
rivulets.  It  blossoms  late,  and  a  few  plants  were  still  in  flower  when 
snow  fell,  the  last  week  in  September. 

Saxifraga  bryophora  Gray. 

Beported  by  Miss  Eastwood  from  the  timberline  region  on  Horse 
Oamp  Trail;  not  found  by  us. 

Saxifraga  tolmiei'  T.  &  G.    Alpine  Rock  Saxifrage. 

Common  above  timberline,  where  it  usually  forms  small  dense  mats 
in  moist  places  among  rocks.  On  Inconstance  Creek,  on  the  north  side 
of  Shasta,  it  was  found  as  low  as  7,600  feet.  On  the  south  slope  it 
ranges  up  to  11,000  feet,  or  possibly  higher.  On  the  cold  northeast 
Bide  of  Red  Butte  it  occurs  among  the  rocks  with  Oxyria  digyna.  (See 
p.  50.) 

1  The  Hpelling  tolm<H  shoald  be  regarded  as  uu  obvioun  typographical  error. 
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PeltiphyUnm  peltatnm  (Torr.)  Engler.    Giant  Water  Saxifrage. 

One  of  the  most  conspicaous  plants  in  tbe  bottom  of  the  Sacramento 
Canyon,  where  its  clusters  of  huge  incised  roundish  leaves  along  the 
water's  edge  suggest  the  devil's  club.  It  ranges  along  the  Sacramento 
Kiver  from  just  below  Sisson  nearly  to  the  Sacramento  Valley. 

Ribes  amictnm  Greene. 

Occurs  at  Wagon  Camp,  along  Squaw  Creek,  and  in  the  bottom  of  Mud 
Creek  Canyon  at  an  altitude  of  6,700  feet.  (Identified  by  Professor 
Greene.) 

Bibes  cereum  Dougl. 

Found  near  timberliue  near  the  head  of  Panther  Creek,  and  also 
much  lower  down. 

Bibes  viscosissimnin  Pursh. 

Common  near  Wagon  Camp  and  observed  at  other  points  within  the 
Transition  zone,  particularly  along  Squaw  Creek. 

Bibes  klamathense  Coville. 

Occurs  in  cool  moist  places  in  the  Transition  zone  at  Sisson.  (Iden- 
tified by  F.  V.  Coville.) 

Cercocarpus  ledifolins  Nutt.    Mountain  Mahogany. 

Common  on  Sheep  Eock  and  thence  to  the  southeastern  corner  of 
Shasta  Valley  (V.  Bailey),  and  on  warm,  dry  slopes  of  the  Scott 
Mountains,  where  C.  parvifolius  also  occurs. 

Fragana  bracteata  Heller.    Small  Strawberry. 

Common  on  the  lower  slopes.  Just  below  Wagon  Camp  strawberries 
and  painted  cups  are  so  abundant  as  to  form  an  almost  continuous  car- 
pet under  the  uppermost  grove  of  x>onderosa  pines.  (Identified  pro- 
visionally by  P.  A.  Rydberg.) 

Fragaria  chiloensis  Duchesne.    Large  Strawberry. 

Occurs  with  the  last  a  little  below  Wagon  Camp,  but  is  much  com- 
moner lower  down,  particularly  near  Sisson.  Sisson  Tavern  was 
formerly  called  *  Berry  vale'  and  is  located  in  ^Strawberry'  Valley. 
Both  names  were  derived  from  the  abundance  of  this  wild  fruit  there 
in  early  days.     (Identified  provisionally  by  P.  A.  Rydberg.) 

Holodiscns  discolor  (Pursh)  Maxim.    Alpine  Spiraea. 

Common  on  rocks  at  aud  a  little  below  timberline,  usually  associated 
with  Pinus  albicaulis.  It  is  a  small,  fragrant  bush,  usually  less  than  a 
foot  in  height,  aud  always  grows  among  rocks  at  high  altitudes.  In 
the  Hudsonian  zone  it  was  found  all  the  way  around  the  mountain,  and 
was  in  blossom  from  about  July  20  until  September.  A  larger  form, 
which  the  botanists  do  not  appear  to  have  named,  occurs  lower  down, 
in  the  Canadian  zone.  It  has  larger,  broader,  and  thinner  leaves  and 
should  be  separated. 
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SpirsBa  donglasi  Hook.    Bed  Spiraea. 

Common  in  moist  places  in  the  Canadian  and  Transition  zones,  but 
most  abundant  in  the  latter.  It  is  common  at  Sissou,  at  the  west  base 
of  the  mountain,  and  in  Squaw  Creek  Valley  on  the  south  side,  and 
thence  upward,  in  suitable  moist  spot«,  to  Wagon  Camp  at  5,700  feet, 
along  Sqnaw  Creek  at  6,000  feet,  and  in  Mud  Creek  Canyon  as  high 
as  6,700  feet. 

Horkelia  psendocapitata  Kydberg. 

Abundant  in  the  Transition  zone  near  Wagon  Camp,  particularly 
about  the  upper  limit  of  Pinm ponderosa.   (Identified  by  P.  A.  Rydberg.) 

Knnzia  tridentata  (Pursh.)  Spreng. 

Irregularly  distributed  in  the  Transition  zone;  commonest  in  the 
manzanita  chaparral  of  the  lower  slopes.  On  the  north  side  of  the 
mountain  it  is  exceedingly  abundant,  and  in  the  open  pine  forest  bor- 
dering the  south  end  of  Shasta  Valley  attains  unusually  large  size. 
On  the  west  side,  north  of  Sisson,  it  occurs  sparingly  on  most  of  the 
warmer  and  drier  knolls,  and  more  plentifully  between  Black  Butte 
and  Shasta  Valley.  It  is  almost  always  associated  with  Arctoataphylos 
patulaj  with  which  it  ascends  some  of  the  warmer  slopes  to  x)oints  far 
above  the  upper  limit  of  its  usual  distribution.  Thus  it  was  found  on 
a  southwest  slope  in  Mud  Creek  Canyon  between  the  altitudes  of  6,700 
and  7,400  feet;  on  similar  slopes  near  Horse  Trail  and  in  Diller  Canyon 
as  high  as  7,800  to  7,900  feet,  and  on  a  warm  pumice  ridge  north  of 
Shastina  at  7,500  feet.^  In  Squaw  Creek  Valley,  near  McCloud  Mill,  a 
form  occurs  which  has  exceedingly  narrow  leaves. 

Lutkea  pectinata  (Hook.)  Kuntze. 

Abundant  in  the  Hudsonian  zone,  chiefly  in  the  neighborhood  of 
timberline,  where  it  is  common  along  the  little  streams  in  the  upper 
edge  of  the  forest,  and  in  the  glacial  basins  which  are  wet  from  melting 
snows  in  the  early  part  of  the  season,  but  may  be  dry  at  the  time  the 
plant  blossoms.  In  damp  spots,  particularly  along  the  borders  of  cool 
springs,  the  individual  plants  often  stand  so  near  together  as  to  form 
extensive  beds. 

Potentilla  flabeUifolia  Hook. 

Occurs  here  and  there,  a  little  below  timberline,  in  the  Hudsonian 
zone.    (Identified  by  Miss  Eastwood  and  P.  A.  Rydberg.) 

Potentilla  psendompestris  Rydberg.    Dwarf  Alpine  Potentilla. 

A  dwarf  Alpine  or  high  Hudsonian  Potentilla  of  the  glandulosa  type, 
collected  on  the  north  side  of  Shastina  at  an  altitude  of  about  8,800 
feet,  is  provisionally  referred  to  this  species  by  Mr.  Rydberg. 


'  For  an  explanation  of  this  seemingly  abnormal  range,  see  p.  49. 
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Potentilla  glandnlosa  Lindl.    Large  Yellow  Potentilla. 

A  large  Potentilla  from  the  Transition  zone,  near  Wagon  Camp,  is 
identified  by  Mr.  Rydberg  as  P.  glandulosa. 

Eosa  califomica  C.  &  S.    California  Rose. 

Abundant  in  moist  places  in  the  Transition  zone  near  Sisson  Tavern 
and  along  the  east  base  of  Mount  Eddy. 

Eosa  gymnocarpa  Nutt.    Wild  Rose. 

Common  in  places  in  the  Transition  zone,  particularly  a  little  below 
Wagon  Camp. 

Rubus  paryiflonu  Nutt.  [ = R.  nutkanm  Auct.  1  Western  Thimbleberry, 
Common  in  cool  moist  places  in  McClond  Valley  and  at  Sisson,  and 
thence  up  through  the  Transition  zone  to  an  altitude  of  5,200  feet  on 
the  road  to  Wagon  Camp,  and  6,000  feet  along  Squaw  Creek  and  in 
Mud  Creek  Canyon.  Most  of  the  Transition  slopes  of  Shasta  are  too 
dry  for  the  thimbleberry. 

Rubus  YitifoliiiB  C.  &  S.    Blackberry. 

Common  in  cool  moist  places  in  the  Transition  zone  near  Sisson  and 
along  the  east  base  of  the  Scott  Mountains. 

Sibbaldia  procunbens  Linn.    Alpine  Sibbaldia. 

Common  in  the  Hudsonian  zone  near  timberline,  particularly  in 
springy  places  and  in  the  heather  beds.     Usually  occurs  in  small 
patches  below  extreme  timberline. 
Amelanchier  alnifolia  >  utt.    Serviceberry. 

Abundant  in  moderately  moist  parts  of  the  Transition  zone.  On  the 
west  and  southwest  sides  of  the  mountain  it  reaches  from  Sisson  to 
Wagon  Camp.  On  a  warm  southwest  slope  on  the  steep  ridge  between 
Mud  Creek  Canyon  and  Clear  Creek  it  occurs,  with  several  other 
Transition  zone  species,  at  the  unusual  altitude  of  about  7,000  feet. 
(See  p.  49.) 

CrateBgns  rivularis  Nutt.     Black  Haw. 

Common  in  the  Transition  zone  about  the  west  base  of  Shasta,  par- 
ticularly along  streams  at  the  east  base  of  Mount  Eddy,  from  the  head 
of  the  Sacramento  northward,  usually  in  cool  moist  soil.  Common  near 
Sisson  Tavern. 

Sorbus  sambudfolia  (C.  &  S.).    Mountain  Ash. 

Bather  scarce  and  confined  chiedy  to  the  relatively  moist  Transition 
zone  slopes  of  the  canyons.  In  Mud  Creek  Canyon  it  was  found  along 
the  bottom  from  5,600  feet  to  6,700  feet.  Along  Squaw  Creek  it  was 
found  at  about  5,500  feet 

Cerasus  demissa  (Nutt.).    Western  Chokecherry. 

Common  in  places  in  the  lower  part  of  the  Transition  zone.  Observed 
on  the  south  slope  above  jVlcCloud  Mill,  mainly  in  the  gulches;  also  in 
the  neighborhood  of  Sisson,  and  near  the  south  end  of  Shasta  Valley. 
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Ceraans  emarginata  Dougl.    Bush  Cherry;  Bitter  Red  Cherry. 

Abundant  iu  places  in  the  chaparral  of  the  Transitiou  zone.  In 
Sacramento  Canyon,  south  of  Shasta,  it  begins  at  'The  Loop,"  and 
ranges  up  to  the  lower  edge  of  the  Canadian  zone.  It  is  profusely 
abundant  at  Wagon  Camp,  where  it  is  a  straggling  bush  a  little  higher 
than  a  man's  head,  and  usually  grows  in  thickets.  It  ascends  Mud 
Creek  Canyon  to  an  altitude  of  5,600  or  5,700  feet. 

Cerasos  glandolosa  Kellogg. 

A  sapling  or  small  tree  having  large  broad  leaves;  collected  by  me 
a  short  distance  south  of  Sisson  Tavern.  (Identified  by  Professor 
Greene.) 

Pnmus  subcordata  Benth.     Wild  Plum. 

Common  in  places  along  the  southern  and  western  borders  of  Shasta 
Valley,  usually  in  the  edge  of  the  open  Pinus  ponder osa  forest  and 
often  growing  with  Rhus  and  Kunzia.  We  found  it  also  near  Etna, 
on  the  west  side  of  Scott  Valley. 

Cercis  ocddentalis  Torr.    Bed-bud. 

Reported  from  Mount  Shasta  in  the  Botany  of  California,  but  not 
found  by  us  except  in  the  Sacramento  Canyon,  where  it  is  common. 

Lotus  americaniiB  (Nutt.)  Bisch.     [=  Hosax^kia  americana,] 

Common  iu  the  Transition  zone  at  Wagon  Camp,  and  thence  along 
the  road  to  Sisson,  growing  chiefly  in  open  places  in  the  chaparral. 

Lupinns  elmeri  Greene  [—  L.  albicaulis  sylvestris  Auct.] 

Common  in  places  throughout  the  upper  part  of  the  Transition  zone, 
and  ranging  into  the  Canadian.  Common  at  Wagon  Camp  and  a  little 
above.  Found  also  in  Mud  Creek  Canyon  at  mouth  of  Clear  Creek. 
(Identified  by  J.  B.  Leiberg.) 

Lupiniu  ^ornatus'  Auct.  [not  of  Douglas.]     Silvery  Lupine. 

This  beautiful  species  is  common  in  spots  near  and  a  little  below 
tiujberline,  sometimes  covering  extensive  areas,  but  not  uniformly  dis- 
tributed. Where  it  occurs  it  is  usually  sufficiently  abundant  to  give 
the  mountain  side  the  effect  of  a  distinct  silvery  covering.  It  always 
grows  on  stony  or  pumice  slopes  and  usually  among  or  near  white  bark 
pines,  although  in  a  few  instances  it  was  found  outside  of  the  pine 
areas.  It  is  common  near  the  head  of  Scjuaw  Creek  and  on  both  sides 
of  Mud  Creek  Canyon.  On  the  east  side  of  this  canyon  it  is  particu- 
larly abundant  just  above  the  trees,  and  stops  abruptly  at  an  altitude 
of  8,200  to  8,400  feet,  to  be  replaced  by  the  dwjirf  Alpine  L,  lyalli.  On 
the  north  side  of  Shasta  it  is  common  in  an  open  forest  of  white-bark 


'In  this  and  subseciuent  references  to  *The  Loop'  the  statement  means  that  in 
going  north  along  the  railroad  track  we  first  saw  the  plant  at  *The  Loop/  The 
species  may  occur  farther  south  in  the  canyon  on  suitable  slopes  above  the  level  of 
the  railroad. 
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piues  in  a  shallow  gulch  at  the  east  base  of  the  lava  bnttes  jast  below 
*North  Gate.'  The  upper  limit  of  the  silvery  lupine  usually  coincides 
with  the  lower  limit  of  the  dwarf  lupine  (L.  lyalli)^  which  species  gen- 
erally pushes  from  this  point  upward  through  the  Alpine  zone. 

The  root  of  the  silvery  lupine  is  slender  and  tough,  and  soon  divides 
into  two  or  three  very  long  wire-like  rootlets  which  run  a  rather  shallow 
course  in  the  sand.  Some  of  them  measure  750  millimeters.  The  plant 
at  timberline  averages  about  60  millimeters  in  height. 

Mr.  Leiberg  tells  me  that  this  species,  although  commonly  referred 
to  ^ornatus\  is  not  ornatus  of  Douglas.  It  has  also  been  called  L. 
argenteus  decumbens  Watson. 

Lnpinus  albifrons  Benth. 

Collected  near  Horse  Camp  August  20  by  Vernon  Bailey  and  Miss 
Wilkins.    (Identified  by  J.  B.  Leiberg.) 

Lnpiniui  lyalli  Gray.    Dwarf  Alpine  Lupine. 

Abundant  and  widely  distributed  over  the  higher  rocky  pumice 
slopes  from  timberline  or  a  little  above  up  to  an  altitude  of  slightly 
more  than  10,000  feet.     (Identified  by  J.  B.  Leiberg.) 

Lnpinus  minimus  Dougl.    Dwarf  Lowland  Lupine. 

Common  in  the  Transition  zone  at  Sisson.  (Identified  by  J.  B.  Lei- 
berg.) 

Vicia  amerioana  Muhl. 

Bather  common  at  and  below  Wagon  Camp,  and  still  in  fiower  when 
we  left,  September  25. 

Linnm  lewisi  Pursh.    Wild  Hemp. 

Abundant  at  Wagon  Camp,  where  its  delicate  blue  flowers  were  con- 
spicuous in  July,  and  its  large  subglobular  seed  capsules  in  September. 

Folygala  comnta  Kellogg. 

Occurs  plentifully  in  the  dry  pine  woods  of  the  Transition  zone  near 
Sisson  Tavern,  but  was  not  observed  on  the  mountain  proper.  (Iden- 
tified by  Miss  Eastwood.) 

Ehu8  trilobata  Nutt. 

In  going  north  from  Sisson  we  first  observed  this  species  a  mile  or 
two  south  of  Edgewood,  to  the  north  and  east  of  which  it  became  more 
and  more  common.  Its  zone  position  here  is  along  the  borderland 
between  the  Transition  and  Upper  Sonoran  zones. 

Fachystima  myrsinites  Raf.    Oregon  Boxwood. 

Common  in  the  Transition  zone  at  the  west  base  of  Shasta,  from  Sis- 
son up  to  an  altitude  of  about  4,700  feet,  usually  in  manzanita  chapar- 
ral. Its  absence  from  the  higher  slopes  within  the  proper  zone  limits 
of  the  species  is  probably  due  to  heat  and  dryness,  as  explained  else- 
where (p.  50),  but  it  is  possible  that  the  Sisson  plant  is  a  Transition 
zone  subspecies  of  the  true  Boreal  P.  myrsinites. 
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Acer  maoTophyUnm  Pursh.    Oregon  Maple;  Bi^-leaf  Maple. 

The  tree  maple  is  rare  in  the  region  about  Shasta,  where  it  was 
observed  only  in  moist  places  in  the  lower  part  of  the  Transition  zone 
near  Sisson  and  in  the  upper  part  of  the  Sacramento  Canyon. 

Acer  glabnun  Torr.    Bush  Maple. 

Fairly  common  in  McGloud  Valley  and  in  moist  places  along  streams 
and  canyons  in  the  Transition  zone.  In  Mud  Greek  Canyon  it  was 
found  up  to  an  altitude  a  little  above  5,600  feet,  and  along  Squaw  Creek 
to  nearly  6,000  feet. 

Acer  oirdnatam  Pursh.    Vine  Maple. 

This  characteristic  west-coast  species,  with  nearly  circular  7-point 
leaves,  occurs  sparingly  in  moist  places  near  Sisson  Tavern,  but  is  not 
common.  It  is  one  of  the  most  distinctive  plants  of  the  humid  Pacific 
coast  division  of  the  Transition  zone. 

CeanothuB  cordulatas  Kellogg.    Snow  Bush. 

Common  in  the  lower  part  of  the  Transition  zone  on  the  southern 
and  western  basal  slopes  of  Shasta.  In  the  upper  part  of  Sacramento 
Canyon  it  first  occurs  at  ^The  Loop,'  whence  it  is  abundant  northerly 
to  within  a  mile  or  two  of  Edgewood.  At  Sisson  and  in  Squaw  Creek 
and  McCloud  valleys  it  is  very  abundant,  but  for  some  reason  not 
apparent  it  does  not  reach  on  Shasta  its  usual  upper  limit,  and  was 
not  observed  anywhere  above  4,900  feet.  Possibly  it  is  choked  out  by 
the  other  chaparral,  which  is  made  up  mainly  of  manzanita  {Arcto- 
9taphylo8 patula)  and  buck-brush  (Ceanothus  velutinua). 

Ceanothus  cnneatns  Nutt.    Wedge-leaf  Ceanothus. 

This  is  one  of  the  most  characteristic  shrubs  of  the  Upper  Sonoran 
zone  in  California,  where  it  is  generally  associated  with  the  curious 
digger  pines.  The  region  about  Shasta  is  too  high  for  it  It  occurs, 
however,  in  the  lower  valleys,  both  north  and  south  of  Sisson.  On  the 
north  it  reaches  from  Yreka  to  a  little  beyond  Edgewood,  appearing  a 
mile  or  two  south  of  the  latter  point  on  the  road  to  Sisson,  and  about 
4  miles  southwest  of  it  on  a  road  farther  west.  Skipping  the  broad 
Transition  belt  between  Edgewood  and  the  Sacramento,  it  occurs  next 
at  Delta,  in  the  Sacramento  Canyon,  and  ranges  thence  southerly.  Its 
upper  border  meets  the  lower  border  of  another  species,  G.  cordulatus^ 
which  is  common  at  Sisson,  as  well  as  on  the  southern  and  western 
basal  slopes  of  Shasta. 

Ceanothui  velntinus  Dougl.    Buck-brush. 

Profusely  abundant  on  all  the  manzanita-covered  slopes  of  Shasta, 

from  the  lower  part  of  the  Canadian  zone  down  nearly  to  the  lower 

edge  of  the  Transition.    Mixed  with  Arctostaphylos  patula  in  nearly 

equal  proportion  it  forms  the  dominant  chaparral  of  the  mountain. 
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Tongaes  of  it  push  up  on  warm  southerly  slopes  to  about  6,600  feet' 
altitude,  and  it  descends  on  the  west  slope  to  about  4,200  feet  (half  a 
mile  east  of  Sisson),  and  on  the  south  slope  to  3,600  feet  (near  McCloud 
Mill).  Along  the  east  base  of  Mount  Eddy,  where  it  is  sheltered  from 
the  afternoon  sun,  it  appears  about  2  miles  north  of  Sisson  (altitude 
3,700  feet),  and  continues  northerly  for  many  miles. 

Geanothui  integerrimus  H.  &  A.    California  Lilac. 

Common  in  parts  of  the  Transition  zone,  notably  in  Squaw  Creek 
Valley  near  McCloud  Mill,  and  in  the  upper  Sacramento  Valley  a  little 
below  Sisson,  but  very  scarce  or  absent  on  the  slopes  of  Shasta  proper. 
Like  0.  cordulatm  it  seems  to  be  kept  out  by  some  unknown  cause, 
possibly  choked  out  by  other  species.    Perhaps  the  soil  is  too  dry  for  it, 

Geanothus  (Cerastes)  prostratus  Benth.    Squaw  Carpet. 

In  following  the  Sacramento  Canyon  northward.  Squaw  Carpet  was 
first  seen  at  the  'The  Loop,'  a  few  miles  south  of  Sisson,  whence  it 
occurs  in  greater  or  less  abundance  throughout  the  ponderosa  pine 
forest  and  manzanita  chaparral  to  the  lower  slopes  of  Shasta,  where  on 
the  southwest  side  it  reaches  up  to  5,200  feet. 

Ehamnns  califomica  Esch.    (This  form  may  be  R.  rul)ra  Greene.) 

Scarce  and  confined  to  low  altitudes  in  the  Transition  zone.  Found 
by  Vernon  Bailey  in  Squaw  Creek  Valley  below  4,000  feet.  Specimen 
lost. 

Hyperioun  anagalloides  C.  &  S.    Dwarf  Hypericum. 

Common  in  spots  in  wet  places  in  the  Hudsonian  and  Canadian  zones. 
It  was  most  common  in  the  second  meadow  on  Squaw  Creek,  and  by 
no  means  rare  near  Wagon  Camp,  and  was  in  flower  in  late  July  and 
throughout  August. 

Viola  blanda  Willd.     White  Violet. 

Collected  by  Miss  Wilkins  in  the  middle  meadow  on  Squaw  Creek, 
at  an  altitude  of  7,500  feet.    Not  observed  elsewhere. 

Viola  purpurea  Kellogg.     Alpine  Yellow  Violet. 

Common  on  dry  rocky  slopes  on  pumice  soil  from  some  distance 
below  timberline  upward,  on  warm  southerly  exposures,  to  9,300  feet. 
When  we  reached  the  mountain,  the  middle  of  July,  its  yellow  ilowers 
were  conspicuous,  although  even  at  that  time  the  species  had  nearly 
passed  flowering.  Its  fruit  and  dark  green  leaves  remained  as  late  as 
the  latter  part  of  September,  sharply  outlined  against  the  whitish 
stones  and  pumice  of  the  bleak  and  barren  upper  slopes,  where  a  violet 
seemed  singularly  out  of  place.  (Identified  by  Miss  Eastwood  and 
Professor  Greene.) 


'  For  its  extreme  upper  limit,  on  hot  canyon  slopes,  see  remarks  under  J rcf o»to- 
phylos  patufa,  p.  158. 
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Mentzelia  laByicanlis  (Doagl.)  T.  &  G. 

Bather  common  iu  Shasta  Valley,  but  uot  found  elsewhere  aboat  the 
mountain.  This  species  seems  to  beloug  to  the  Upper  Sonoran  zone, 
and  therefore  has  no  place  in  the  flora  of  Mount  Shasta. 

Spilobiun  spicatom  Lamarck.    Willow  Herb ;  Fire- weed. 

Abundant  in  places,  chiefly  on  old  burns  in  the  Canadian  and  Tran- 
sition zones.  At  Wagon  Gamp  it  did  not  begin  to  flower  until  near  the 
middle  of  August;  at  Sisson  it  was  still  in  flower  in  places  as  late  as 
the  middle  of  September. 

EpUobiiim  brevistyliun  Barbey. 

Gollected  at  Wagon  Gamp,  where  it  is  tolerably  common  iu  moist 
places;  the  largest  s|>ecies  next  to  spicatum.  (Identified  by  Professor 
Trelease.) 

Bpilobiun  oregonense  Hausskn. 

Common  at  Wagon  Camp.  A  large  form  occurring  also  at  Wagon 
Gamp  Professor  Trelease  considers  as  probably  £.  glaberrimum  Barbey. 

lEpilobimn  homemanni  Reichenb. 

Some  i)oor  specimens,  with  exceedingly  long  seed  capsules,  collected 
by  me  a  little  below  timberline  about  the  end  of  the  reason,  are  doubt- 
fully referred  to  this  species  by  Professor  Trelease. 

EpUobiiim  clavatam  Trelease. 

Abundant  in  the  heather  meadows  and  along  the  edges  of  the  cool 
streams  of  the  Hudsonian  zone  at  and  a  little  below  timberline. 
(Identified  by  Professor  Trelease.) 

EpUobiun  pringleannm  Hausskn. 

A  tiny  alpine  species,  rarely  as  tall  as  one's  thumb,  occurring  here 
and  there  on  the  borders  of  the  highest  streamlets  above  timberline. 
(Identified  by  Professor  Trelease.) 

Epilobiun  obcordatnm  Gray.    Rose  Epilobium. 

Local— common  near  timberline  on  the  steep  west  side  (east  slope)  of 
Mud  Creek  Canyon.  A  remarkable  plant,  strikingly  unlike  the  others 
of  its  genus.  It  has  a  woody  base  and  is  really  a  dwarf  bush.  Its 
large  red  flowers  are  showy  and  very  handsome.  (Identified  by  Miss 
Eastwood  and  Professor  Trelease.) 

Oayophytom  ramooBtimun  T.  &  G. 

Abundant  throughout  the  Transition  zone,  where  it  was  equally  com- 
mon at  Sisson  and  at  Wagon  Gamp  and  was  in  flower  as  late  as  the  end 
of  September.    (Identified  by  Miss  Eastwood.) 

Carom  gairdneri  (Hook.  &  Arn.)  Gray. 

Bather  common  in  damp  soil  at  Wagon  Camp  where  the  Canadian 
and  Transition  zones  meet.    (Identified  by  Dr.  J.  N.  Rose.) 
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Cymoptems  terebinthinns  T.  &  G. 

Gommon  iu  the  ueighborhood  of  timberline,  usually  iu  stony  places 
on  dry  pumice  slopes;  found  also  on  top  of  Red  Coue,  a  little  east  of 
Wagon  Gamp.  This  species  has  a  large  and  woody  root  and  a  remark* 
ably  rank  and  lasting  odor.  Its  zone  position  is  Hudsonian;  a  larger 
unrecognized  form  occurs  in  the  Ganadian  zone.  (Identified  by  Miss 
Eastwood  and  Dr.  Eose.) 

Lignjsticnm  gmji  Goulter  &  Bose. 

Common  throughout  the  Hudsonian  zone,  particularly  a  little  below 
timberline,  where  it  occurs  most  abundantly  in  the  beds  of  heather 
along  the  little  streams.  In  places  it  pushes  down  into  the  Canadian 
zone.    (Identified  by  Miss  Eastwood  and  Dr.  Rose.) 

Heraclemn  lanatum  Michx.    Cow  Parsnip. 

Occurs  in  damp  places  in  the  Ganadian  zone.  In  Mud  Greek  Canyon 
near  the  mouth  of  Clear  Creek  it  was  found  as  high  as  6,700  feet. 
(Identified  by  Dr.  Rose.) 

Osmorrhiza  nnda  Torr. 

Found  sparingly  at  Wagon  Camp  and  at  Sisson. 
Gomus  nattalli  Audubon.     Oregon  Dogwood. 

Rather  common  in  moist  places  in  the  lower  half  of  the  Transition 
zone.  It  occurs  in  Squaw  Creek  Valley  near  McCloud  Mill,  and  is 
common  along  the  streams  near  Sisson  Tavern;  on  the  road  from 
Wagon  Camp  to  Sisson  it  was  seen  up  to  an  altitude  of  4,500  feet. 

CSoniiiB  pubesoens  Kutt. 

Common  in  cool  damp  soil  near  Sisson  and  along  the  upper  Sacra- 
mento. 

Chimaphila  umbellata  (L.)  Nutt. 

Occurs  here  and  there  throughout  the  drier  parts  of  the  forest,  but 
is  less  common  than  Chimaphila  menziesi, 

Chimaphila  menziesi  Spreug. 

Fairly  common  throughout  the  Shasta  fir  forest,  and  also  in  the 
mixed  forest  of  pines  and  firs  from  the  upper  Sacramento  Canyon 
northward  (Canadian  and  Transition). 

Pyrola  picta  Smith. 

Occurs  here  and  there  throughout  the  forest  of  Shasta  firs,  where 
its  ornamental  light-marbled  leaves  are  pleasingly  conspicuous  against 
the  dark  soil. 

Pyrola  pallida  Greene. ' 

Found  sparingly  on  the  dry  summit  of  Red  Gone,  about  a  mile  east 
of  Wagon  Camp.    (Identified  by  Professor  Greene.) 


» Pittonia,  IV,  p.  39,  March  17,  1899. 
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P]rrola  secimda  Linn. 

Decidedly  less  common  than  P.  picta^  but  like  it  found  in  the  Shasta 
fir  forest. 

Pterospora  andromedse  Natt.    Pinedrops 

Found  in  the  dry  woods  along  the  border  between  the  Canadian  and 
Transition  zones.    (Identified  by  Professor  Greene.) 

Pleuricospora  fimbriolata  Gray. 

Collected  at  Wagon  Camp  by  Miss  Wilkins.  (Identified  by  F.  V. 
Coville.) 

Saroodes  sangninea  Torr.     Snow  Plant. 

This  handsome  plant  is  reported  as  common  on  the  forested  slopes  of 
Shasta  at  the  time  of  melting  snow  in  spring.  It  probably  occurs  in 
both  the  Canadian  and  Transition  zones. 

ArctoBtaphylos  nevadensis  Gray.    Dwarf  Mountain  Manzanita. 

Common  in  the  Canadian  and  Iludsouian  zones,  growing  in  extensive 
beds  a  foot  or  less  in  height.  On  the  high  ridges,  among  the  timber- 
line  Pinus  albicaulisj  these  beds  of  green  cover  the  pale  gray  lava 
rocks,  and  in  the  dark  forests  of  Shasta  fir  they  form  the  only  con- 
spicuous surface  vegetation. 

Arctostaphylofl  patola  Greene.    Green  Manzanita. 

The  most  abundant  and  troublesome  chaparral  of  Shasta.  It  is  a 
characteristic  Transition  zone  species  and  covers  the  lower  slopes  all 
the  way  around  the  mountain  except  a  belt  about  10  rnile^  wide  on  the 


Fig.  45.— Manzanita  chapanraL 


northeast  base,  reaching  from  Ash  Creek  to  about  3  miles  northwest  of 
Inconstance  Creek,  which  is  too  cold  for  it  and  is  occupied  by  Canadian 
zone  species.  On  the  north,  west,  and  south  it  covers  practically  the 
whole  of  a  broad  belt  several  miles  in  width,  reaching  from  base  level 
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to  the  lower  edge  of  the  Canadian  zone  and  formerly  occupied  in  the 
main  by  a  forest  of  ponderosa  pines,  some  of  which  still  remain  scattered 
over  it.  Except  at  its  extreme  lower  limit,  it  is  usaally  mixed  with 
buck -brush  (Ceanothus  veluUnus), 

Seen  from  a  distance,  the  extensive  areas  of  manzanita  on  the  lower 
slopes  of  Shasta  are  very  deceptive.  They  look  like  meadows  of  green 
grass,  but  to  cross  them  is  in  most  cases  impossible,  owing  to  the  den- 
sity of  the  growth  and  rigidity  of  the  branches.  For  this  reason  they 
form  secure  retreats  for  black  bears,  deer,  wildcats  and  other  animals. 

At  two  places  on  the  west  side  of  the  mountain  Arctostaphylos patula 
reaches  the  extraordinary  altitude  of  7,800  to  7,900  feet.  One  of  these 
is  on  the  north  side  of  Diller  Canyon,  the  other  on  the  north  side  of 
Horse  Camp  Trail.  Both  stations  are  on  long  and  steep  southwest 
pumice  slopes  which  receive  the  hot  rays  of  the  afternoon  sun  almost 
at  a  right  angle,  carrying  up  numerous  Transition  zone  species  nearly 
2,000  feet  above  their  normal  limit.  (See  p.  51.)  From  the  southwest 
base  of  Shasta  the  green  manzanita  reaches  down  the  canyon  of  the 
Sacramento  liiver  to  *The  Loop.' 

Phyllodoce  empetiiformis  (Gray).    Ked  Heather. 

[=^Bryanthu8  empetriformis  Auct.] 

Abundant  along  the  cold  streams  of  the  Hudsonian  zone  and  in  the 
bottoms  of  the  glacial  basins  that  are  kept  moist  by  melting  snows; 
commonest  between  the  altitudes  of  7,500  and  8,500  feet,  and  not  seen 
above  9,100  feet.  This  is  the  only  *  heather'  found  on  Shasta.  It 
usually  forms  extensive  beds  or  carpets  in  which  numerous  other 
plants  find  a  congenial  home.  These  beds  are  practically  the  only 
fiower  gardens  on  the  mountain,  and  the  only  areas  where  small  plants 
are  plentiful  enough  to  give  the  effect  of  continuous  green ;  hence  they 
are  commonly  spoken  of  as  *  heather  meadows.' 

Kahnia  glanca  microphylla  Hook.    Alpine  Laurel. 

Abundant  in  most  of  the  heather  meadows  just  below  timberline, 
l)articularly  along  Squaw  Creek,  In  general  size  and  aspect  the  alpine 
laurel  resembles  the  red  heather  so  closely  that  at  a  little  distance  it  is 
difficult  to  tell  them  apart. 

Vaccininm  ocBspitosnm  Mich.     Dwarf  Alpine  Blueberry. 

Abundant  on  the  higher  slopes  within  the  Hudsonian  zone,  reaching 
a  little  above  timberline.  Common  here  and  there  in  the  stony 
pumice  flats  and  basins,  but  commonest  near  the  streams,  where  it  is 
scattered  through  the  heather  and  forms  beds  of  its  own  along  the 
outer  edges  of  the  heather  beds.  Its  leaves  turn  dark  red  or  garnet  dur- 
ing the  latter  half  of  September,  contrasting  handsomely  with  the  dark 
green  of  the  heather.  In  the  neighborhood  of  timberline  the  dwarf 
blueberry  is  rarely  more  than  three  or  four  inches  in  height.  It  was  in 
ftiU  bloom  the  middle  of  July. 
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The  form  here  referred  to  is  the  dwarf  High  Sierra  oue,  given  under 
€(espitosum  by  Ooville,  in  his  *  Botany  of  the  Death  Valley  Expedition' 
(p.  145, 1893). 

Vacdninm  arbuscnla  (Gray)  |  -r  Va<icinium  cwspitosum  var.  arbiatcula 
Gray]. 
Common  in  moist  places  in  the  Transition  zone  from  Wagon  Camp 
down  to  Warmcastle  Soda  Springs  at  the  south  base  of  the  mountain. 
This  species  seems  to  be  distinct  from  the  dwarf  boreal  T'^.  cwspitoaum. 
It  averages  about  2  feet  (60  centimeters)  in  height  and  has  red  branches 
and  decidedly  larger  and  thicker  leaves  than  the  alpine  cwspitoavm. 
Whether  or  not  the  latter  is  the  typical  form  is  another  question.  The 
zone  iK)8ition  of  I",  arbuscula  is  probably  Canadian  and  Transition. 

Vaooininm  ocddentale  Gray.    Blueberry. 

Common  in  the  Canadian  zone  in  some  of  the  canyons,  and  in  the 
marsh  at  Wagon  Camp,  where  it  fruited  early. 

Frazinns  oregana  Nutt.     Oregon  Ash. 

Occurs  sparingly  in  the  upper  Sacramento  Canyon,  but  was  not 
observed  about  the  actual  base  of  the  mountain. 

<}6ntiana  simplex  Gray.     Blue  Gentian. 

Common  in  the  Canadian  zone  swamp  at  Wagon  Camp  the  first  half 
of  August.     (Identified  by  Professor  Greene.) 

Apocynnm  ptunilnm  (Gray)  Greene. 

Common  in  suitable  places  throughout  the  Transition  zone,  from 
which  it  pushes  up  a  short  distance  into  the  lower  edge  of  the  Cana- 
dian. With  other  Transition  zone  species  it  was  found  on  a  warm 
slope  in  Mud  Creek  Canyon  at  6,700  feet.  (Identified  by  Professor 
Greene.) 

Cydadenia  hnmilii  Benth. 

Common  in  places  in  the  Hudsonian  zone,  but  very  local.  It  occurs 
plentifully  on  the  top  of  Red  Cone,  a  short  distance  northeast  of  Wagon 
Camp,  at  an  elevation  of  about  6,600  feet;  on  a  red  lapilli  hill  which 
forms  a  part  of  Bed  Butte,  just  east  of  <  The  [South]  Gate,' and  on  both 
sides  of  Mud  Creek  Canyon  a  little  below  true  timberline.  The  highest 
altitude  at  which  it  was  observed  was  8,700  feet  on  a  southwesterly  slope 
on  the  west  side  of  Mud  Creek  Canyon.  Cydadenia  humilis  is  a  curious 
and  rather  striking  plant.  It  usually  has  four  large  entire  leaves,  sug- 
gesting those  of  Polygonum  newberryi,  and  bears  a  pair  of  conspicuous 
red  tubular  flowers  followed  by  two  curious  seed  pods,  which  are  very 
long  and  lie  side  by  si<le,  one  above  the  other,  like  the  barrels  of  a  Win- 
chester rifle.     (Identified  by  Miss  Eastwood.) 

Onia  aggregata  (Pursh)  Spreng. 

Common  throughout  the  x)onderosa  pine  forests  of  the  Transition  zone 
and  sometimes  seen  in  the  lower  part  of  the  Shasta  fir  forest,  where  its 
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handsome  scarlet  flowers  are  very  attractive.  On  warm  southwest 
slopes  near  Panther  Creek  it  was  found  as  high  as  6,600  feet,  and 
between  Mud  and  Clear  creeks  as  high  as  6,700  feet,  but  these  are 
abnormal  altitudes  due  to  unusually  warm  exposures  and  soiL 

CoUomia  grandiflora  Dougl. 

Common  in  the  upper  part  of  the  Transition  zone  a  little  below  Wagon 
Camp,  where  it  was  flowering  abundantly  the  last  half  of  July. 

FUox  douglasi  diffdsa  (Benth.)  Gray.     Alpine  Phlox. 

A  common,  widely  distributed,  and  conspicuous  plant  of  the  higher 
slopes  within  the  Hudsonian  zone,  sometimes  straggling  down  into  the 
Canadian  zone.  It  occurs  in  scattered  tufts  on  the  dry  rocky  slopes 
and  ridges,  usually  on  pumice  soil,  and  is  commonest  in  the  neighbor- 
hood of  timberline.  It  blossoms  early,  and  flowers  were  rarely  seen 
as  late  as  the  latter  part  of  July.  After  flowering  the  whole  plant 
withers  and  is  disintegrated  by  the  wind,  so  that  little  more  than  the 
woody  base  remains. 

Polemoninm  pnlchellnm  Bunge. 

A  characteristic  but  not  abundant  Alpine  species,  occurring  here 
and  there  among  rocks  far  above  timberline.  On  the  north  side  of 
Shastina  it  was  in  full  bloom  July  24  at  an  altitude  of  8,900  feet.  On 
the  south  side  of  Shasta,  above  Squaw  Creek,  and  on  both  sides  of 
Mud  Creek  Canyon,  it  was  not  found  below  9,600  feet,  whence  it  ranges 
up  to  13,000  feet.  This  species  and  Draba  breweri  were  both  observed 
at  13,000  feet,  and  are  the  highest  plants  found  on  Shasta.  (Identified 
by  Professor  Greene.) 

Phacelia  Mgida  Greene.'    Dwarf  Alpine  Phacelia. 

This  new  species,  which  Professor  Greene  has  kindly  described  at 
my  request  from  specimens  collected  by  us  above  the  head  of  Squaw 
Creek,  is  common  and  widely  distributed  on  the  higher  and  more  bar- 
ren rocky  slopes,  beginning  above  timberline  and  reaching,  on  south- 
erly slopes,  as  high  at  least  as  10,200  feet.  The  lowest  altitude  at 
which  it  was  found  is  8,700  feet,  on  a  cold  slope. 

Phacelia  magellanioa  (Lam.)  Coville. 

A  plant  which,  in  the  present  unsatisfactory  state  of  the  group,  it 
seems  necessary  to  refer  here,  is  abundant  on  the  lower  slopes,  x)ar- 
ticularly  in  the  Transition  zone,  where  it  was  in  flower  throughout  the 
summer  and  as  late  as  the  end  of  September. 

Cryptanthe  geminata  Greene. 

Bather  common  in  the  Transition  zone  below  Wagon  Camp.  (Identi- 
fied by  Professor  Greene.) 


» Pittonia,  IV,  pp.  39-40,  March  17, 1899. 
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Lappula  nervosa  (Kellogg)  Greene. 

Abaudaiit  in  the  openings  near  and  a  little  below  Wagon  Camp, 
where  it  is  the  most  troublesome  ^stick-tight'  of  the  region,  filling  the 
forelocks  and  manes  of  the  horses  and  binding  tbem  together  in  a 
dense  mat 

Monardella  odoratiBsiiiia  Benth. 

Abundant  in  the  Canadian  zone  and  mnch  less  common  in  the 
Hadsonian.  Abundant  in  the  chaparral  at  Wagon  Camp  and  found 
in  several  places  on  warm  sunny  slopes  as  high  as  7,800  or  7,900  feet, 
and  in  one  place  near  the  head  of  Squaw  Creek  at  8,300  feet.  In  the 
latter  locality  only  a  few  bunches  occur  among  the  rocks  and  no  others 
were  observed  for  a  long  distance  below. 

Scutellaria  nana  Gray.    Dwarf  Skullcap. 

This  interesting  little  yellow-fiowered  skullcap  was  found  at  one 
place  only^ — the  north  slope  of  Shastina,  at  an  altitude  of  8,800  feet, 
where  it  was  flowering  July  24.  If  this  alpine  plant  is  the  same  as  the 
type  of  8.  nanaj  which  came  from  the  hot  desert  region  near  Pyramid 
Lake,  Nevada,  its  occurrence  at  tiinberline  on  Shasta  must  be  acci- 
dental.    (Identified  by  F.  Y.  Coville.) 

Staohys  ingrata  Greene. 

Abundant  in  moist  soil  at  Wagon  Camp,  on  the  border  between  the 
Canadian  and  Transition  zones.    (Identified  by  Professor  Greene.) 

Chamapearacha  nana  Gray. 

This  solanaceous  plant,  which  has  la  ge  white  flowers  and  looks  like 
a  dwarf  potato,  is  common  in  an  old  burn  near  Wagon  Camp,  where 
the  Canadian  and  Transition  zones  overlap.  (Identified  by  Miss  East- 
wood.) 

Oastill^a  miniata  Dougl.     Scarlet  Painted  Cup. 

Common  and  conspicuous.  A  large  form,  probably  the  type  form — 
since  the  type  came  from  the  Blue  Mountains  of  Oregon — is  common  in 
moist  places  in  the  lower  part  of  the  Canadian  zone  and  upper  part  of 
the  Transition.  It  was  flowering  abundantly  in  the  uppermost  grove  of 
ponderosa  pines  at  Wagon  Camp  the  latter  half  of  July.  A  smaller 
form,  apparently  unnamed,  abounds  in  the  heather  beds  of  the  Hud- 
sonian  zone  near  and  a  little  below  timberline,  where  it  was  flowering 
profusely  the  first  half  of  August. 

The  scarlet  painted  cup  is  one  of  the  handsomest  flowers  of  the  moun- 
tain. Where  the  plants  are  abundant  on  the  dark  heather  the  effect 
of  the  bright  green  corolla  tubes  protruding  in  slender  spindles  from 
the  vivid  scarlet  mass  of  bracts  and  calyx  is  superb.  Early  in  August 
the  calliope  hummingbirds  were  constantly  hovering  over  these  flowers. 
(Identified  by  M.  L.  Fernald.) 
21753— No.  16- — ^21 
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Castilleja  aflOnis  Hook.  &  Arn. 

A  plant  collected  in  the  Hadsonian  zone  near  timberline  just  north 
of  Red  Butte  by  Vernon  Bailey  has  been  identified  as  this  species  by 
M.  L.  Femald.  Since  the  type  locality  of  affinis  is  the  low  coast  strip 
near  San  Francisco  or  Monterey,  the  typical  form  would  hardly  be 
expected  to  occur  in  the  high  timberline  region  of  Shasta. 

Orthocarpns  pilosiu  Watson. 

Common  in  places  near  timberline,  particularly  near  *The  [South] 
Gate,'  between  the  heads  of  Panther  Creek  and  Squaw  Greek.  (Iden- 
tified by  M.  L.  Femald.) 

Kimnlns  implezns  Greene. 

Abundant  in  wet  places  throughout  the  Hudsonian  zone,  reaching 
its  greatest  perfection  in  the  neighborhood  of  timberline.  In  the  shal- 
low rapids  of  some  of  the  mountain  rivulets  it  grows  in  such  profusion 
that  its  leaves  form  extensive  mucilaginous  patches^  which  completely 
fill  the  beds  of  the  streams.  Its  large  and  showy  yellow  flowers  were 
in  blossom  from  the  latter  part  of  July  until  the  end  of  September. 
(Identified  by  Professor  Greene.) 

Kimnlns  moniliformis  Greene. 

Two  forms  of  large  yellow  Mimulv^  grow  in  the  marsh  at  Wagon 
Gamp,  in  the  lower  edge  of  the  Canadian  zone.  (Identified  by  Professor 
Greene.) 

Kimnlns  tilingi  (Begel.)  Greene. 

Common  in  the  marsh  at  Wagon  Gamp.  (Identified  by  Professor 
Greene.) 

Kimnlus  primnloides  Benth. 

Common  in  patches  in  marshy  places  and  along  streams  in  the  Cana- 
dian and  Hudsonian  zones,  but  much  more  common  in  the  Canadian 
than  in  the  Hudsonian.  It  was  abundant  at  Wagon  Camp  and  also  in 
some  of  the  heather  meadows  along  Squaw  Creek  and  other  streams. 
(Identified  by  Miss  Eastwood  and  Professor  Greene.) 

Pentstemon  menziesi  Hook. 

One  of  the  most  characteristic  and  widely  distributed  plants  of  the 
higher  slopes,  where  it  is  common  among  the  bare  rocks  all  the  way 
around  the  mountain.  It  is  common  in  the  Hudsonian  zone  in  the 
neighborhood  of  timberline,  but  much  more  abundant  in  the  Alpine, 
and  was  found  by  Vernon  Bailey  as  high  as  10,200  feet.  This  species 
is  easily  distinguished  from  the  other  Alpine  species  of  the  region  by 
its  smooth  entire  leaves  and  relatively  small  bluish  or  violet  blue  flow- 
ers, which  become  pink  or  reddish  with  age.  (Identified  by  Professor 
Greene.)  The  plant  is  by  no  means  typical,  but  seems  to  be  interme- 
diate between  menziesi  and  davidsoni.    It  may  be  a  distinct  species. 
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Pentstemon  newberryi  Gray. 

OoinmoD  in  places  iu  the  Hadsonian  zone  and  possibly  in  the  upper 
part  of  the  Canadian;  much  less  generally  distributed  than  P.  menziesi 
and  nsoally  occnrring  at  lower  altitudes.  On  the  north  side  of  Shastina 
it  was  flowering,  the  latter  part  of  July,  at  an  elevation  of  7,600  feet, 
and  at  the  same  time  on  the  cold  east  slope  of  Mud  Greek  Oanyon  as 
low  down  as  5,600  feet.  Its  flowers  are  much  larger  than  those  of 
P.  metiziesi  and  red  instead  of  bluish;  its  leaves  are  longer,  and  are 
serrate  instead  of  entire. 

Pentstemon  glaber  ntahensis  Watson. 

Abundant  just  below  timberline  on  the  curious  Pintis  albioaulis  plain 
between  ^orth  Gate  and  Bolam  Creek,  on  the  north  side  of  Shasta, 
where  it  was  flowering  plentifully  July  24.  It  was  not  seen  elsewhere 
on  the  mountain.  Its  blue-purple  flowers  are  even  larger  than  those 
of  P.  newberryi  and  are  very  showy  and  handsome.  (Identified  by 
Professor  Greene.) 

Pentstemon  denstns  (Dougl.).    Yellow  Pentstemon. 

Common  in  the  rough  black  lava  beds  in  the  Shasta  fir  forest  north 
of  Cascade  Gulch,  on  the  west  side  of  the  mountain,  at  an  altitude  of 
about  7,500  feet,  but  not  seen  elsewhere.  This  species  is  a  dwarf  bush 
5  or  6  inches  high,  with  yellow  flowers  and  strongly  serrate  leaves. 
(Identified  by  Professor  Greene.) 

Pentstemon  gnudlentas  Gray. 

Abundant  in  places  in  the  Shasta  flr  forest,  particularly  between  the 
canyons  of  Mud  and  Ash  creeks,  in  the  Canadian  zone.  (Identified  by 
Miss  Eastwood  and  Professor  Greene.) 

Pentstemon  confertns  Dougl.    (Not  typical.) 

Common  near  Wagon  Camp.  (Identified  by  Miss  Eastwood  and 
Professor  Greene.) 

Yeronioa  cnsioki  Gray. 

Common  just  below  timberline,  particularly  along  the  little  streams 
where  it  grows  in  the  grass  and  heather  on  the  overhanging  banks.  It 
was  flowering  abundantly  from  the  time  of  our  arrival,  the  middle  of 
July,  until  about  the  middle  of  August.  (Identified  by  Miss  Eastwood 
and  Professor  Greene.) 

Bosehniakia  strobilacea  Gray. 

Collected  at  Wagon  Camp  by  Miss  Wilkins.  (Identified  by  Profes- 
sor Greene.) 

TJnmaa.  borealis  Linn.    Twin  Bell-flower. 

Fairly  common  along  one  of  the  streams  half  a  mile  north  of  Sisson 
Tavern,  but  not  noticed  elsewhere.  This  form  was  described  by  Torrey 
as  variety  longiflora. 
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Sambuons  melanocarpa  Gray.    Blackberry  Elder. 

Common  in  moist  parts  of  the  Transition  zone,  particularly  in  the 
canyons.    (Identified  by  Professor  Greene.) 

Symphoricarpos  racemosus  Mich.     Snowberry. 

Common  about  Sisson  Tavern  and  in  cool  moist  places  along  the 
base  of  Mount  Eddy. 

Symphoricarpos  pilosns  Greene.     Mountain  Snowberry. 

Abundant  in  the  upper  part  of  the  Transition  zone,  particularly 
at  Wagon  Camp  and  along  Squaw  Creek.  (Identified  by  Professor 
Greene.) 

Campanula  wilkinsiana  Greene.'     Shasta  Bluebell. 

This  new  bluebell,  recently  described  by  Professor  Greene  from  speci- 
mens collected  by  us  on  the  upper  part  of  Squaw  Creek,  is  common  in 
the  lower  heather  meadows,  and  less  so  in  the  marshy  place  at  Wagon 
Camp.  It  is  singular  that  the  only  Campanula  found  on  Shasta  should 
be  new,  the  usual  Sierra  and  Cascade  species  being  absent.  The  pres- 
ent species,  which  is  named  after  Miss  Lewanna  Wilkins,  averages  4  to 
5  inches  in  height  and  has  a  rather  small  flower.  Its  zone  position  is 
Hudsonian  and  Canadian. 

Achillea  lannlosa  Nutt. 

Common  in  the  Transition  zone  at  and  below  Wagon  Camp.  (Identi- 
fied by  0.  L.  PoUard.j 

Achillea  borealis  Bong.    Dwarf  Alpine  Yarrow. 

Occurs  in  places  on  the  stony  pumice  slopes  above  timberline.  Be- 
tween the  heads  of  Mud  and  Squaw  creeks  Vernon  Bailey  found  it  at 
an  altitude  of  9,600  feet.     (Identified  by  C.  L.  Pollard.) 

Anaphalifl  margaiitacea  (L.)  B.  &  H. 

Common  in  dry  open  places  in  the  chaparral  fVom  Sisson  to  Wagon 
Camp.    (Identified  by  Professor  Greene.) 

Antennaria  geyeri  Gray.     Geyer  Everlasting. 

A  large  specimen  of  this  handsome  everlasting  was  collected  by  Ver- 
non Bailey  in  the  Transition  zone  just  below  Wagon  Camp  September 
25.  The  species  was  not  noted  elsewhere.  (Identified  by  Miss  East- 
wood and  Professor  Greene.) 

Antennaria  media  Greene  [=A.  alpina  Auct.].    Alpine  Everlasting. 

Common  in  open  parts  of  the  Hudsonian  zone  in  the  neighborhood 
of  timberline  on  most  parts  of  Shasta  and  on  Shastina.  On  ordinary 
slopes  it  ranges  from  an  altitude  below  8,000  feet  up  to  about  9,000. 
(Identified  by  Professor  Greene.) 
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Amioa  merriami  Greene.* 

Common  in  the  heather  meadows  and  along  the  edges  of  streams  in 
most  parts  of  the  Hndsonian  zone*  This  new  species  has  just  been 
described  by  Professor  Greene  from  specimens  collected  by  us  on  the 
moist  banks  of  the  small  west  arm  of  Upper  Sqaaw  Creek,  under  the 
alpine  hemlocks,  where  it  is  very  common. 

Amioa  longifblia  D.  C.  Eaton. 

Common  in  moist  places  in  the  Canadian  zone,  chiefly  on  the  banks 
of  streams.    (Identified  by  Professor  Greene.) 

Amioa  vifloosa  Gray. 

This  singular  species,  which  differs  strikingly  in  appearance  and 
habit  ^m  most  members  of  its  genus,  grows  in  dense  patches,  usually 
2  or  3  feet  in  diameter,  among  the  bare  lava  rocks  on  steep  slopes  near 
timberline.  On  the  south  side  of  Shasta  it  was  fairly  common  and 
flowering  abundantly  in  August.     (Identified  by  Miss  Eastwood.) 

Artemifia  tridentata  ]^utt.    True  Sagebrush. 

Sagebrush  is  unknown  in  the  region  about  Shasta  except  in  Shasta 
Valley,  which  it  invades  and  overspreads  from  the  Klamath  country 
on  the  north.  It  reaches  the  extreme  south  end  of  Shasta  Valley  and 
penetrates  a  short  distance  into  the  bordering  forest  of  ponderosa  pines, 
where  it  mixes  with  Kunzia  tridentata.  Pushing  southeasterly  over 
Shasta  Valley  it  reaches  the  gap  at  Sheep  Bock.  Its  zone  position  is 
Upper  Sonoran  and  Transition. 

Artemifia  ludovioiana  Nutt. 

A  fotukot  Artemisia  ludovicianai^  common  in  places  just  below  Wagon 
Camp,  along  the  upper  edge  of  the  Transition  zone.  When  the  species 
and  subspecies  now  lumped  under  the  above  name  are  properly  defined, 
several  useful  zone  plants  may  be  added  to  their  appropriate  lists. 

MaohflBranthera  shaatensii  Gray.    Shasta  Alpine  Aster. 

[=i Aster  shastensis  Auct.]. 

A  dwarf  alpine  species  abounding  on  the  bare  rocky  pumice  slopes 
in  the  neighborhood  of  timberline,  and  common  also  on  the  borders  of 
the  heather  beds  in  the  glacial  meadows.  This  is  the  type  form.  A 
related  but  unnamed  form,  usually  a  foot  and  a  half  or  more  in  height, 
is  common  and  widely  distributed  on  the  lower  slopes,  chiefly  in  the 
upper  part  of  the  Transition  and  lower  part  of  the  Canadian  zones. 

Oraastrom  alpiginum  (Gray)  Greene. 

Common  in  the  neighborhood  of  timberline,  i)articularly  in  moist 
places.    (Identified  by  Professor  Greene.) 


» Pittonia,  IV,  p.  36,  March  17,  1899. 
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ChsBnactdB  nevadensis  (Kellogg)  Gray.    Alpine  Ohaenactis. 

This  curious  composite,  with  whitish  tubular  flowers,  much  divided 
sticky  leaves,  and  a  smell  like  that  of  alcoholic  specimens,  occurs  here 
and  there  in  the  pumice  sand  and  among  the  broken  lava  shale  above 
timberline.  It  was  first  seen  in  flower  on  the  north  side  of  Shastlna 
July  24  (alt.  9,000  feet),  and  early  in  August  was  flowering  plentifully 
on  the  south  slope  of  Shasta  above  the  head  of  Squaw  Greek  (alt. 
9,300  feet).    (Identified  by  Professor  Greene.) 

Ghrysothamniis  bloomeri  (Gray)  Greene. 

One  of  the  commonest  and  most  widely  distributed  plants  of  the 
higher  slopes,  where  it  occupies  pumice  soils  from  the  bottom  of  the 
Hudsonian  zone  up  to  several  hundred  feet  above  timberline.  It  was 
rarely  found  above  an  altitude  of  9,000  feet. 

This  plant  is  very  long  lived,  and  although  the  part  above  ground 
is  relatively  small  it  springs  from  a  large  woody  base  resembling  that  of 
the  true  sagebrush.  The  root  is  enormous.  The  main  taproot  (some- 
times double)  usually  sinks  so  deeply  into  the  soil  that  I  was  unable 
to  dig  one  up  without  breaking  off  the  terminal  point.  In  mature 
plants  the  main  root  measures  about  200  millimeters  in  circumference 
where  it  enters  the  ground,  and  is  500  to  600  millimeters  in  length.  It 
gives  off  numerous  small  and  slender  rootlets  some  of  which  exceed 
600  millimeters  in  length.  The  height  of  the  plant  above  ground 
rarely  exceeds  150  millimeters. 

Chrysothamniu  bloomeri  angiutatus  (Gray)  Greene. 

Common  at  Wagon  Gamp  and  in  various  parts  of  the  Transition  zone, 
usually  scattered  through  the  manzanita  chaparral.  Vernon  Bailey 
collected  it  at  Sheep  Rock.    (Identified  by  Professor  Greene.) 

Ghrysothamnns  occidentalis  Greene.    Babbit  Brush. 

Fairly  common  in  open  spots  on  the  lower  slopes  throughout  the 
Transition  zone,  where  it  is  mixed  with  Kunzia  tridentata^  Arctostaphy- 
lo8  patula^  and  Ceanothus  velutinus.  This  large  white-stemmed  spe- 
cies occurs  sparingly  in  dry  soil  at  Sisson,  and  thence  to  Edgewood 
and  Shasta  Valley,  in  the  upper  edge  of  the  Upper  Sonoran  zone,  where 
it  is  common  among  the  sagebrush.  It  was  obtained  at  Sheep  Rock 
by  Vernon  Bailey.    (Identified  by  Professor  Greene.) 

Chrysothamniu  viscidifloms  Nutt. 

Common  in  the  upper  part  of  the  Upper  Sonoran  zone  in  Shasta 
Valley.    (Identified  by  Professor  Greene.) 

Erigeron  armeriflBfolium  Turcz. 

Bather  common  near  timberline.  Specimens  were  collected  above 
Squaw  Greek,  near  the  head  of  Mud  Creek  Canyon,  and  on  the  north 
slope  of  Shastina.    (Identified  by  Professor  Greene.) 
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Erigeron  compodtoB  trifidus  Hook. 

Common  on  the  slopes  of  broken  shale  and  pumice  above  timberline, 
where  it  often  grows  in  mats  of  Silene  suh^dorfi  close  under  the  «dges 
of  rocks.  On  the  south  side  of  Shasta  it  was  not  observed  lower  than 
0,200  feet,  but  on  the  cold  north  slope  of  Shastina  it  was  found  as  low 
as  8,900  feet.  Its  yellow  flowers  are  rather  conspicuous,  and  were 
noted  from  the  latter  part  of  July  until  late  in  August.  (Identified  by 
Professor  Greene.) 

SiigerQn  inomatos  Gray. 

This  tall  and  much-branched  Erigeron  was  found  in  Mud  Creek 
Canyon  and  along  Squaw  Creek,  a  little  below  the  fall,  at  an  altitude  of 
6,800  feet.    (Identified  by  Professor  Greene.) 

Enpatorium  ocddentale  Hook. 

Collected  by  Vernon  Bailey  and  Miss  Wilkins  on  Horse  Camp  Trail 
on  the  boundary  between  the  Transition  and  Canadian  zones.  (Identi- 
fied by  Professor  Greene.) 

Heleniastrom  rivulare  Greene. 

Common  on  damp  ground  at  Wagon  Camp,  on  the  boundary  between 
the  Canadian  and  Transition  zones.    (Identified  by  Miss  Eastwood.) 

HulBea  nana  Gray. 

A  common  and  characteristic  plant  of  the  barren  alpine  slopes  above 
timberline,  where  its  showy  yellow  heads  are  conspicuous  among  the 
bare  rocks.  Its  leaves  are  sticky,  crinkled,  and  relatively  smooth.  It 
was  found  on  most  of  the  high  ridges  above  timberline  all  the  way 
around  the  mountain,  and  was  obtained  on  the  north  side  of  Shastina 
at  an  altitude  of  9,000  feet.  Its  highest  limit  on  the  southwest  side,  as 
observed  by  Vernon  Bailey,  is  11,300  feet.  (Identified  by  Miss  East- 
wood and  Professor  Greene.) 

Hnlsea  larseni  Gray. 

Common  on  the  pumice  slopes  above  timberline,  growing  with  H. 
nanay  from  which  it  may  be  easily  distinguished  by  the  leaves,  which 
are  covered  with  a  dense  whitish  pubescence.  (Identified  by  Professor 
Greene.) 

Madia  bolanderi  Gray. 

Very  common  in  the  marsh  at  Wagon  Camp,  where  it  was  in  blossom 
all  summer.  Common  also  along  some  of  the  streams  in  the  upper 
part  of  the  Transition  zone,  where  the  low  temperature  resulting  from 
the  water  carries  narrow  tongues  of  Canadian  zone  species  down  to  alti- 
tudes below  their  normal  limits.     (Identified  by  Miss  Eastwood.) 

Senecio  trigonophyllns  Greene. 

Common  along  Panther  Creek  in  the  Shasta  fir  belt.  (Identified  by 
Miss  Eastwood  and  Professor  Greene.) 
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Senedo  oaniu  Hook. 

Oominon  on  the  rock-strewii  pumice  slopes  above  timberline.  (Identi- 
fied by  Miss  Eastwood  and  Professor  Greene.) 

Solidago  elongata  Nutt. 

Abundant  in  open  grassy  places  at  Wagon  Gamp,  where  it  was  in 
flower  in  August  and  September.    (Identified  by  Professor  Greene.) 

AgOBeris  montioola  Greene.'    Alpine  Dandelion. 

Abundant  in  the  neighborhood  of  timberline  on  the  stony  slopes  and 
basins,  where  its  yellow  dandelion-like  flowers  were  conspicuous  from 
the  end  of  July  until  the  middle  of  September.  On  warm  southerly 
slopes  it  was  observed  as  high  as  9,750  feet.  Its  wavy  leaves  are  some- 
times entire,  sometimes  indented  or  cut.  This  species  has  just  been 
described  by  Professor  Greene  from  specimens  collected  by  us  at  tim- 
berline on  Shasta. 

Crepis  intermedia  Gray. 

Collected  by  Miss  Wilkins  in  Mud  Creek  Canyon  near  the  month  of 
Clear  Creek,  where  its  zone  x)osition  is  either  Hudsonian  or  Canadian. 
(Identified  by  F.  V.  Covilie.) 

Hieracium  albiflormn  Hook. 

Common  in  places  along  the  upper  part  of  the  Transition  zone.  Col- 
lected at  Wagon  Camp,  on  Squaw  Creek,  and  on  a  warm  slope  in  Mud 
(jreek  Canyon  near  the  mouth  of  Clear  Creek.  (Identified  by  Miss 
Eastwood  and  Professor  Greene.)  A  dwarf  alpine  form,  apparently  not 
yet  named,  occurs  above  timberline  and  is  fairly  common  above  the 
head  of  Squaw  Creek,  growing  with  H.  horridum. 

Hieracium  C3rnoglo88oide8  nudioanle  Gray. 

Very  common  in  the  Transition  zone  just  below  Wagon  Camp. 
(Identified  by  Professor  Greene.) 

Hieracium  horridum  Fries. 

Common  in  places  on  the  higher  slopes  at  and  above  timberline, 
forming  small  aud  densely  hairy  tufts  among  the  rocks.  The  plant, 
particularly  when  young,  is  completely  covered  by  a  very  dense  growth 
of  stiff  silky  white  hairs  which  give  it  a  woolly  appearance. 

Hieracium  gracile  Hook. 

Common  in  the  heather  beds  just  below  timberline,  where  its  conspicu- 
ous yellow  flowers  were  in  blossom  the  eai  ly  part  of  August.  (Identified 
by  Miss  Eastwood  and  Professor  Greene.) 

Hieracium  greenei  Gray. 

Fairly  common  just  below  Wagon  Camp  in  the  Transition  zone.  The 
type  locality  of  this  species  is  in  the  Scott  Mountains  a  little  west  of 
Shasta.    (Identified  by  Professor  Greene.) 


1  Pittonia,  IV,  p.  37,  March  17, 1899. 
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PtUoria  laetadna  (Oray)  Greene.    {=8t€phanomeria  lactuMna  Auct.) 

This  curious  composite,  with  milky  juice  and  conspicuous  pinkish 
flowers,  suddenly  appeared  on  bums  near  Wagon  Oamp  the  latter  part 
of  August.  It  was  not  observed  elsewhere.  (Identified  by  Miss  East- 
wood and  Professor  Greene.) 


Fig.  46.»Monament  on  summit  of  ShasU.    (Photographed  by  W.  H.  Osgood.) 
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Abies  amabilis,  82. 

concolor  lowiana,  34, 87, 138. 

lasiocarpa,  82. 

magniflca,  37, 81. 

nobills,  82. 

ahastensis,  36-38, 138. 
Accipiter  atricapillns  striatalns,  111. 

cooperi.  111. 

velox.lll. 
Acer  ciroinatnin,  153. 

glabmm,  153. 

macrophyllum,  153. 
Achillea  borealis.  164. 

lADolosa,  164. 
AcGultnm  colambianuni,  146. 
Actitis  macolaria,  110. 
^gialitis  vooifera,  110. 
A^ronaates  melanoleacas,  117. 
Agelaias  pboenioeus,  122. 
Agoaeris  monticola,  16, 168. 
Alder,  141. 

paperleaf,  141. 

white  tree,  141. 
Alectoria  fremontl,  136. 
Alliam  sp.  f,  139. 
AlUam  validum,  139. 
Alnos  incana  rar.  Tiresoens,  141. 

rhombifolia.  141. 

sinuata,  141. 

tenuifolia,  141. 
Amelanchier  alnifolia,  150. 
Ammodramna  sandwichensis  alaudinus.  124. 
Anaphalis  margaritaoea,  164. 
Anas  boschas,  109. 
Anorthora  hiemalis  pacificns,  80, 131. 
Antelope,  prong-horn,  102. 
Antennaria  alpina,  164. 

geyeri,  164. 

media,  164. 
Anthoa  pensilvuiicus,  130. 
Antilocapra  americana,  102. 
Aphelocoma  califomica,  1 19. 
Aplodontia,  92-93. 
Aplodontia  mi^oi'*  92-93. 

mi^or  rainieri,  74, 81. 
Apoeynam  pamilam,  150. 
Aqnila  chrysaStos,  112. 
Aqnilegl*  tmnoata,  146. 
Arabia,  flat-pod,  146. 
Arabia  platyaperma,  146. 


Arctomys  caligatus,  U9. 

flaviventer.  79, 80, 89. 
Arctostaphylos  nevadensis,  157. 

patala,  30, 157-158. 

Tisoida,  53. 
Ardea  herodias,  109. 
Arenaria,  80. 
Arenaria  compacta,  81. 

congesta,  81. 
Arnica  chamissonis,  80. 

longifolia,  166. 

merriami,  16, 165. 

viscosa,  165. 
Artemisia  Indoviciana,  166. 

rothrocki,  81. 

tridentata,  165. 
Asamm  hartwegi,  143. 
Ash,  mountain,  150. 

Oregon,  159. 
Aspleniura  fillxfcemina,  136. 
Aster,  Shasta  alpine,  165. 
Aster  shastensis,  165. 
Astragallnns  psaltria.  124. 

tristis  salicamans,  124. 
Aulacomnium  audrogynum,  136. 
Avalanches,  26-27. 

Badger,  105. 

Baain  slopes,  52. 

Bassariscns  astutns  raptor,  106-107. 

Bat,  big-eared,  88. 

California.  89. 

large  brown,  89. 
Bear,  black,  107. 

grizzly,  107. 
Beaver,  92. 

Bell-flower,  twin.  163. 
Betola  occidentaiis,  141. 
Bighorn,  108. 
Bikuknlla  uniflora.  146. 
Birch,  141. 
Blackberry.  150. 
Blackbird,  Brewer,  122. 

red- winged,  122. 

yellow-headed,  121. 
Bluebell,  Shasta,  164. 
Blueberry,  159. 

dwarf  alpine,  158-159. 
Bluebird,  arctic,  13J-13i. 

mountain,  133-134. 
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Bluebird,  weatem,  183. 

Boreal    faana   of   Shasta   and    Sierra-Casoades, 

aources  of,  85-86. 
Boreal  species : 

common  to  Shasta  and  Sierra-Casoades,  73-74. 
eonimon  to  Shasta  and  Sierra,  not  known  from 

Cascades,  74-75. 
common  to  Shasta  and  Cascades,  not  known 

from  Sierra,  75. 
of  Sliasta,  not  known  fh>m  Sierra  or  Cas- 
cades, 75. 
exclusively,  of  Stiasta,  76-77. 
Hudsonian- Alpine,  of  Shasta,  77-78. 
Hndsonlan-Alpine    common   to   Shasta   and 

Sierra-Cascades,  78. 
Hudsonian-Alpine   common   to   Shasta    and 

Sierra,  not  known  from  Cascades,  78-7i). 
Hudsonian-Alpine  common   to    Shasta  and 

Cascades,  not  known  firom  Sierra,  70. 
common  to  Sierra  and  Cascades,  not  known 

from  Shasta,  7fr-82. 
of  Sierra,  not  known  tnun  Shasta  or  Cascades, 

80-81. 
of  Cascades,  not  known  from  Shasta  or  Sierra, 
81-82. 
Boscliniakia  strobilacea,  168. 
Boxwood,  Oref^n,  152. 
Branta  canadensis,  109. 
Brodisea,  140. 

Bryanthna  empetriformis,  158. 
Bubo  virginianns,  114. 
Buck-brush,  153-154. 
Bunting,  laxuli,  127. 
Bums,  effects  of,  47. 
Bush-tit,  CaUfomia,  132. 
Buteo  boroalis  calurus,  112. 
swainsoni,  112. 

Cacomistle,  106-107. 
Callospermophilus  chrysodeirus,  90. 

saturatus,  09. 
Calochortus  raaweauus,  139. 

nudus,  139. 
Calypte  anna,  117. 
Campanula  scouleri.'SO. 

wilkinsiana,  16, 164. 
Canis  lestes,  103. 

ochropuh,  103. 
Canyons,  21-23. 

Ash  crock,  22, 23. 

Bolam,  22. 

Brewer,  22. 

DlUer,  22. 

Mud  creek,  22, 23. 

Whitney,  22. 

Gardamine  bellidifolia  pachyphylla,  146. 
Carex.  alpine,  139. 
Carex  breweri,  139. 
Carpodaous  cossini,  123. 

mexicanus  frontalis,  123. 

mexicanus  obscurus,  123. 
Carum  gairdueri,  155. 
Cassiope,  80. 
Castanopsis  chrysophylla,  142. 

chrysophylla  var.  minor,  112. 

sempervirens,  14^143. 


CastiOfU*  affinia,  16S. 

miniata,  161. 
Castor  canadensis,  92. 
Cat,  CaUfomia  wild,  104. 

ring-tail,  106-107. 

wild,  104. 
Catohfly,  Alpine,  146. 

Hudsonian,  145. 
Cathartes  aura,  111. 
Catherpes  mexicanus  punctulatus,  1.30. 
Ceanothus,  wedge-leaf,  153. 
Ceanothus  cordulatus,  153. 

ouneatus,  153. 

integerrlmus,  154. 

(Cerastes)  prostratus,  154. 

Yclutinus,  30, 153-154. 
Cedar,  incense,  35, 138. 
Ceophlceus  pileatns  abieticola,  116. 
Ceraaus  demissa,  150. 

emarginata,  151. 

glandulosa,  151. 
Cerois  occiden  talis,  151. 
Cercocarpus  ledifolius,  148. 

parvifolius,  53. 
Certhia  familiaris  ocoidentalis,  131. 
Cervus  occidentalis,  102. 
Ceryle  alcyor,  114. 
Chajnactis,  alpine,  166. 
Chfl^nactis  nevadensis,  166. 
Chsetura  vauxi,  117. 
Chama^cyparis  lawsonlana,  138. 
Chamtesaracha  nana,  161. 
Chat,  long-tailed,  130. 
Cheilanthes  graclllima,  136. 
Cheiranthus  perennis,  146. 
Cherry,  bitter  red,  151. 

bush,  151. 
Chickadee,  chestnut-backed,  132. 

mountain,  132. 
Chimaphila  menziesi,  156. 

umbellata,  156. 
Chinquapin,  Sierra,  142-143. 
Chipmunk,  Allen,  00-91. 

Klamath,  90. 
Chokechcrry,  western,  150. 
Chondestes  grammacus  strigatus,  125. 
Chordeiles  virginianus,  116. 
Chrysaraphora  califomica,  147. 
Chrysopsis  breweri,  81, 
Chrysothamnus  bloomeri,  106. 

bloomeri  angustatus,  166. 

occidentaliH,  53, 166. 

yisciditiorns,  53, 166. 
Cinclus  mexicanus,  130. 
Circus  hudsoniun,  HI. 
Cistothorus  palnstris  paludicola,  131. 
Claytonia,  80. 
Clin  tenia,  80. 

CocoothrauHtes  vespertinus  montanus,  122-123. 
Coccyzus  aroericanus  occiden  talis,  114. 
Colaptes  cafer,  110. 
Collomia  grand  iflora,  160. 
Columba  faHciata,  111. 
Colombia  Gap,  69. 
Columbine,  red,  146. 
Contopus  bore  dis,  118. 

richardsoni,  118. 
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Cony,  99-100. 
Coot,  109. 

Corallorhiza  bigelovi,  141. 
Cornns  nattaUl,  156. 

pnbeacens,  156. 
Cor\-us  anierlcuias,  119. 
Corylua  roatrata  californica,  141. 
Cow  parsnip,  156. 
Coyote,  mountain,  103. 

valley,  108. 
CrataguB  rivolaris,  150. 
Creeper,  western  brown,  181. 
Crepis  intermedia,  168. 

nana,  80. 
CroMbill,  Sierra  red,  123-124. 
Crow,  119. 

Clark,  119-121. 
Cryptanthe  geminata,  160. 
Cryptogramme  acroetichoides,  136. 
Cuckoo,  California,  114. 
Capresans  macnabiana,  138. 
Cyanocephalus  cyanocephaius,  121. 
Cyanocitta  stelleri,  118. 

stelleri  frontalis,  74. 
Cyanospiza  amcena,  127. 
Cycladenia  humilis,  150. 
Cymopteris  terebintbinus,  156. 
Cypress,  Lawson,  138. 
Cystopteris  fragilis,  136. 

Dattla  acata,  100. 

Dandelion,  alpine,  168. 

Darlingtonia,  147. 

Datura  meteloidee,  53. 

Deer,  Colombia  black-tail,  101-102. 

male,  102. 
Delpbinium  sonnei,  146. 
Dendragapus  obsourus  fuliginosus,  1 10-111. 
Dendroica  lestiva,  128. 

andaboni,  128-129. 

occiden  talis,  120. 

townsendi,  80. 
Diller  Canyon,  12. 
Dipodomys  oalifomicus,  07. 
Dipper,  130. 
Dogwood,  Oregon,  156. 
Dove,  mourning,  HI. 
Draba,  Sierra  alpine,  147. 
Draba  breweri,  147. 

lemmoni,  81. 
Drosera  rotundifolia,  147. 
Dryobates  pubescens  gairdneri,  114. 

villoens  byloscopus,  114. 
Drj'opteris  aculeata  scopulina,  136. 
Duck,  cinnamon  teal,  100. 

mallard,  1U9. 

pintail,  100. 

shoveller,  109. 
Eagle,  bald,  112-113. 

golden,  112. 
Elder,  blackberry,  164. 
Elk. 102. 
Empidonax  diffioilla,  118. 

bammondi,  118. 

wrigbti,  118. 
Epilobium,  rose,  155. 
Epilobium  brevistylum,  155. 


Epilobium  clavatum,  1 

glaberrimum,  155. 

homemanni,  155. 

oboordatum,  155. 

oregonense,  155. 

pringleanum,  155. 

spicatum,  155. 
Erethizon  epixanthus,  98. 
Ereouetes  occidentalis,  110. 
Brigeron  armeriiefolium,  166. 

compositus  trifldus,  167. 

inornatus,  167. 

salsuginosus,  80. 
Eriodictyon  glutinosum,  5:{. 
Eriogonum  large-leaf  alpine,  144 

naked  stem,  144. 

small-leaf  alpine,  143-144. 

yellow,  143. 
Eriogonum  marifolium,  143. 

nudum,  144. 

polypodnm,  143-14  i. 

pyrolspfolium,  144. 
Erysimum  aspernm  perenue,  146. 
Erythronium,  80. 
Enlophus  parishi,  81. 
Eupatorinm  occidentale,  167. 
Eutamios  alpinns,  81. 

amcenus,  90. 

senex,  90-91. 

speciosns,  81. 

speciosus  callipeplas,  81 

speciosus  frater,  81. 

townsendi,  81. 
Everlasting,  alpine,  164. 

Geyer,  164. 
Evemia  vnlpina,  130. 
Evotomys,  mountain,  95. 
Evotomys  gapperi  satoratus.  69. 
k,  95. 


Faloo  ooinmbarius  snckleyi,  113. 

mexicanus,  113. 

sparverius,  113-114. 
Falcon,  prairie,  113. 
Feather  River  or  Quinoy  Gap,  70 
Fells  oregoneusis,  104. 
Finch,  Cassin  purple,  123. 

house,  123. 
Fir,  Douglas,  34-35, 137. 

Shasto,  36-39, 138. 

white,  34, 37, 138. 
Fire-weed,  155. 
Fisher,  106. 

Flicker,  red-shafted,  116. 
Flycatcher,  Hammond,  118. 

olive-sided,  118. 

western  yellow-bellied,  118. 

Wright,  118. 
Fort*8t  fires,  46-47. 
Forests,  30-46. 

Shasta  fir  belt,  36-39. 

white-bark  pine  belt,  39-4A. 

yellow-pine  belt,  30-35. 
Fox,  mountain  red,  103. 

Townsend  gray,  103-104. 
Fragarla  braoteata,  148. 

chiloeusis,  148. 
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Frazinns  oregaoa,  159. 
FritiUariaatropurpnrea,  139. 
Fulica  americana,  109. 

Gallinago  delicata,  109. 
Garrya  fremonti,  53. 
Gaoltheria  myrsioites,  82. 
Gayophytum  raraosiasimnra,  155. 
Geotian,  blue,  159. 
G«ntiana  newborryi^  80. 

simplex,  159. 
Geothlypis  tolmiei,  129. 

trichaa  oocideutalis,  129. 
Geam,80. 

Gilia  aggregau,  150-160. 
GiDger,  wild,  143. 
Glacial  baains,  20-21. 
Glauddium  fnioma  califorDicum,  114. 
Goldfinch,  Arkansas,  124. 

willow,  124. 
Goose,  Canada,  109. 
Gopber,  pine- woods,  97. 

Sierra  pocket.  95-97. 
Gkwliawk,  western.  111. 
Grass,  alpine,  139. 

blae^yed,  141. 
Grass-of-Pamassus,  147. 
Grebe,  piedbilled,  109. 
Grosbeak,  black  headed,  126. 

western  evening,  122-123. 
Grouse,  sooty,  110-111. 
Gulo  lusouit,  79, 80, 105. 

Habenaria  leucostachys,  141. 

unalaschensis,  141. 
Haliaietns  lencocephalas,  112-113. 
Harpidium  exanniilatuni,  136. 
Hastingsiu  alba,  139. 
Haw,  bUck,  150. 
Hawk,  Cooper,  1 1 1. 

marsh,  111. 

sharp-shinned.  111. 

Hparrow,  113-114. 

Swainson,  112. 

western  red-tail,  112. 
Heather,  red,  158. 
Helen iastrum  rivnlare,  167. 
Heliotropium  currassavicum,  53. 
Hell-diver,  109. 
Hellebore,  white,  140. 
Helminthophilu  celata  lutesoens,  128. 

rubricapilla  gutturalis,  128. 
Helodromas  solitarlus  ninnaiuonieus,  110. 
Hemlock,  black  alpine,  42-46,  137. 
Hemp,  wild,  152. 
Heracleum  lanatum,  156. 
Heron,  great  blue,  109. 
Heuchera,  80. 
Hieracium  albiflorum,  168. 

cynoglossoides  nndioaule,  168. 

graoilo,  168. 

greenei,  168. 

horrid  urn,  168. 
Hirundo  erythrogastra,  127. 
Holodiscus  discolor,  148. 
Horkelia  pseudocapitata,  149. 
Hosacki*  americana,  151. 


Hulsea  algida,  8L 

larseni,  167. 

nana,  167. 
Hummingbird,  Anna,  117. 

calliope,  117. 

rufous,  117. 
Hylocichla  aonalaachkie  auduboni,  188. 

ustulata,  81. 
Hypericum,  dwarf,  164. 
Hypericum  anagalloides,  154. 

loteria  virens  longioauda,  130. 
Icterus  buUooki,  122. 
Iris,  80. 

Itinerary,  10-14. 
Ivoeia,  80. 

Jay,  California,  119. 

Oregon,  119. 

pifion,  121. 

Steller.  118. 
Jerboa,  Sierra,  98. 

valley,  99. 
Junco,  Sierra,  125. 
Junco  hyemalis  connoctens,  74. 

hyemalis  thurberi  125. 
J  uncus.  Parry,  139. 
Juncus  orthophyllns,  80. 

parryi,  139. 
Juniper,  dwarf  alpine,  138. 

western,  53, 138-139. 
Juniporus  nana,  138. 

oooidentalis,  138-139. 

Kalmia  glauca  microphylla,  158. 

£illdeer,]10. 

Kingbird,  117. 

Kingfisher,  114. 

Kinglet,  ruby -crowned,  132. 

western  golden-crowned,  132. 
Klamath  Gap,  69. 

efficiency  of,  as  barrier  to  boreal  species,  88-84. 
i  Knnzia  tridentata,  149. 

Lanius  ludovicianus  excubitorides,  128. 

Lappnla  nervosa,  161. 

Lark,  dusky  homed,  118. 

Larkspur,  140. 

Lasionycteris  noctivagans,  79, 80. 

Laurel,  alpine,  158. 

Ledum  glandulosum,  81. 

Lepus  califomicns,  101. 

klamathensis,  16. 100-101. 

nulUlli,  100. 
Leucoaticte,  gray-crowned,  124. 
Leucosticte  tepbrocotis,  124. 

tephrocotis  littoralis.  74, 81. 
Lencotho^  davisite,  81. 
Libocedrus  decurrens,  35, 138. 
Life  xones,  52-68. 

Alpine,  67-68. 

Canadian,  61-04. 

Hudsonian,  64-67. 

Transition,  54-41. 

Upper  Sonoran,  53-54. 
Ligusticum  grayi,  156. 
Lilac,  California,  154. 


Digitized  by  VjOOQ  IC 


INDEX. 


175 


Liliam  parmm,  139-140. 

wasbingtonianam,  140. 
Lily.  Uf^er,  139-140. 

Washington,  140. 
LinnsDa  borealis.  163. 

borealis  var.  longiflora,  60, 163. 
Linum  lewlsi,  152. 
Lion,  moanUin,  104. 
Listora,  80. 
Lonioera  conjugalis,  80. 

inTolucrata,80. 
Lophortyx  califomicns  vallicola.  110. 
Lotos  americanns,  151. 
Lozia  curviTostni  bendirei,  123-124. 

curvirostra  minor.  74. 
Lupine,  dwarf  alpine,  152. 

dwarf  lowland.  152. 

silvery,  151-152. 
Lupinns  albicaulis  sylveatris.  151. 

albifrons,  152. 

argentens  deoambens,  152. 

elnieri,  151. 

lyaUi.  152. 

minimus,  152. 

omatus,  151-152. 
Lutkea  pectinata,  149. 
Latra  hadsonica,  106. 
Lutreola  vison  energamenos.  105. 
Lychnis  califomica,  81. 
Lynx  californicus^  104. 

canadensis.  81. 

fksciatas  pallescens,  16, 104. 

Maohieranthera  shastensis,  165. 

Madia  boUnderi,  167. 

Magpie,  118. 

Mahogany,  mountain,  148. 

Mallard,  100. 

Manzanita,  dwarf  mountain,  157. 

green,  157-158. 
Maple,  big-leaf,  153. 

boah,  153. 

Oregon,  153. 

Tine,  153. 
Marmot,  mountain,  89. 
Marten,  Pacific,  106. 
Martin,  western,  127. 
Meadowlark,  western,  122. 
Megascope  asio  bendirei,  114. 
Melanerpes  formieivoms  bairdi,  116. 

torqnatus,  116. 
Melospisa  lincolni,  126. 

melodia  montana,  125. 
Mentselia  Iseyicaalis,  53. 155. 
Mensiasia  ferrnginea,  82. 
Mephitis  occidentals,  105. 
Meijin.  black,  113. 
Mertensia,80. 

Merula  migratoria  propinqna,  133. 
Microtus  (Anricola)  arricoloides,  81. 

(Chilotus)  bairdi,  81. 

califomicus,  94. 

dntcheri,81. 

montanoa,  95. 

mordax,95 
Mimulns  implexns,  162. 

moniliformis,  162. 


Mimulu.s  prlmuloides,  162. 

tilingi,  162. 
Mink,  Pacific.  105. 
Mitella  pentandra,  147. 
Moisture,  efiects  of  scanty,  10-20. 
Mole,  California,  88. 
Monardella  odoratissinia,  161. 
Monkshood,  146. 
Montiafontana,81. 
Mouse,  big-eared,  04. 

common  white- footed.  04. 

house,  93. 

lemming,  95. 

mountain  pocket,  98. 
Mud  hen,  109. 
Musmu8CuIuA.93. 
Mustela  caurina,  106. 

pennauti,  106. 
Myadestes  townsendl.  132-133. 
Myotis  califomicus,  89. 

evotis,  88. 

lucifUgus  longicrus,  89. 

yumanensis  saturatus,  89. 

Neotoma  cinerea,  94. 

fuscipes,  94. 
Neurotrlehas  glbbsl  major,  16, 88. 
New  species,  16. 
Nicotiana  sp.  ?,  53. 
Nighthawk,  116. 
Nucifraga  colnmbiana,  110-121. 
Nutcracker  119-121. 
Nuthatch,  pigmy,  131. 

red-breasted,  131. 

slender-billed.  131. 

Oak,  black,  143. 

Ochotona  schisticeps,  99-100 

Odocoileus  columbianus,  101-102. 

heraionus,  102. 
Onion,  large  wild,  139. 
Oreamnos  montanus,  69. 
Oreastrura  alpiginnra,  165. 
Oreobroroa  nevadennis,  81. 

pygmiea,  81. 

triphyUa,  145. 
Oreortyx  pictus  plumifenis.  110. 
Oreospiza  chlorura.  126. 
Oriole,  Bullock.  122. 
Orthocarpus  pilosus,  162. 
Osmorrhiza  noda,  156. 
Otocorifl  alpestris  merrilli,  118. 
Otter,  106. 
Ouzel,  water,  130. 
Oris  canadensis,  103. 
Owl,  burrowing,  114. 

California  pigmy,  114. 

California  screech,  114. 

great  homed,  114. 
Oxyria  digyna,  144. 

Pachystima  myrainites,  152. 
Pieonia  browni,  146. 
Pjeony,  wild,  146. 
Painted  cup,  scarlet,  161. 
Pamassia  califomica.  147. 
Paras  gambeli,  132. 
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ParuA  rufescens,  132. 

Passerella  iliaca  megarfayncha,  126 

iliaca  unalascheiiHis.  126. 
Pedicalaris.  80. 
Peltipbyllum  peltatum,  14S. 
PeuUtemon,  yellow,  163. 

confertus,  163. 

davidftoni,  162. 

denstua,  163. 

glaber  utahcnsis,  163 

gracilentas,  163. 

mcnziesi,  162. 

newberryi,  163. 
Perisoreua  obscurus,  119. 
Perognatbas  mollipiloaus,  08. 

parvas,  98. 
Peromyscus  boyli,  94. 

oreas,  69. 

gatnbeli,  94. 

truei,  94. 
Persouucl,  15. 

PetrochelidoD  luntfroDs,  127. 
Pewee,  western  wood,  118. 
Phacelia,  dwarf  alpine,  160. 
Pbacelia  frigida,  16, 160. 

roageUanica,  160. 
Pbalienoptllaa  nnttalli,  116. 
Phegopteris  alpestris,  136. 
Phenacomyfi  orophilus,  95. 
Pbilonotis,  136. 
Phlox,  alpiDe,  160. 
Phlox  donglasi  diffusa.  160. 
Phoebe,  Say,  117. 
Phyllodoce  breweri,  81. 

empetriformis,  158. 
Pica  pica  hudsonica,  118. 
Picoidos  arctious,  115. 
Pika,  90-100. 
Pigeon,  band-tail,  111. 
Pine,  Jeffrey,  31-32. 

knnbcone,  33-34, 137. 

lodge-pole,  3S-39,  137. 

mountain,  white,  38, 136. 

ponderosa,  30-32, 137. 

silver,  38, 136. 

sugar,  32-33, 137. 

white-bark,  39-42, 137. 

yellow,  30-32, 137. 
Pinedrops,  157. 

PiDicola  euucleator  califomica,  81. 
Pintail,  109. 
Pinus  albicaulis,  39-42, 137. 

attenuata,  33-34, 137. 

balfouriana,  81. 

flexilis,  81. 

jefflreyi,  31-32. 

lambertiana,  82-33, 137. 

monticola,  38, 136. 

murrayana,  38-39, 137. 

ponderosa,  30-32, 137. 
Pipilofuscnscrissalis,  126. 

maculatus  megalonyx,  126. 
Pipit,  130. 

Piranga  ludoviclana,  127. 
Pitcher  plant,  California,  147. 
Pitt  River  Gap.  69. 
Pleuricospora  fimbriolata,  157. 


Plum,  white,  151. 
Podilymbus  podiceps,  1U9. 
Polemouinm  pulchellum.  160. 
Polygala  cornuta.  ir>2. 
Polygonum,  broad  leaf,  145. 

Shasta,  144-145. 
Polygonum  bistortoides,  80. 

newberryi,  145. 

paronychia,  145 

shastense,  143. 144-145. 
Poor  will.  116. 

Poplar,  we.stern  balsam.  141. 
Populns  tremuloides,  80. 

trichocarpa,  141. 
Porcupine.  98. 
Porzana  Carolina,  109. 
Potentilla,  dwarf  alpine,  149. 

large  yellow,  150. 
Potentilla  flabellifolia,  149. 

glandulosa,  140, 150. 

pseudonipestria,  149. 
PrimuU,  80. 

Primula  suffruteacens,  81. 
Proryon  psora  paclflra,  16. 107. 
Progne  subis  hesperia,  127. 
Prong-horn  antelope,  102. 
Prunus  subcordata,  151. 
Psaltriparus  minimus  californicna,  132. 
Pseudotsuga  mucronata,  34-35, 137. 
Pteris  aquilina  lanngioosa,  136. 
Pteroapora  andromedro,  157. 
Ptilorialactncina,  169. 
Pulaatilla  occiden  talis,  146. 
Puma,  Oregon,  104. 
Pussy-paws,  145. 
Putorins  arizonensis,  106. 

cicognanl  streatori,  81. 

washingtoni,  69. 
Pyrola  pallida,  16, 156. 

picta,  156. 

Hocunda,  156. 

Quail,  California  valley,  110. 

plumed  mountain,  110. 
Quercns  califomica,  143. 

chrysolepis,  142. 

garryana,  143. 

kelloggi,  143. 

vaccinifolia,  81, 142. 

wislizeni,  143. 
Querquedula  cyanoptera,  109. 
Quincy  Gap,  70. 

Rabbit,  California  Jack,  101. 

Klamath,  100-101. 

sagebrush  cottontail,  100. 
Rabbit  brush,  53, 166. 
Raccoon,  Pacific,  107. 
Rail,  aora,  109. 
Raillardella.  8<). 
Raillardella  acapoaa,  81. 
Ranunculna,  80. 

oxynotuR,  81. 
Rat,  busby -tail  wood,  94. 

kangaroo.  97. 

round-tail  woo<1, 94. 
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Red-bad,  151. 
Regnlus  calendnla,  132. 

satrapa  olivaoeus,  132. 
BelUrodontOMyn  klaMaUensiii,  16.03 
Rharonus  califomlca,  154. 

nibrm  l.M. 
Rhododendron  albiflorum,  82. 
Rhus  trilobata,  152. 
Ribes  amictum,  148. 

cereum,  148. 

erythrooarpam,  K2. 

klamatbense,  148. 

lacnstre,  82. 

Tiacosisaimam,  148. 
Robin,  western,  133. 
Rock  slopes,  25-2<t. 
Rose,  California,  150. 

wild,  150. 
Rofia  califomica,  150 

gymnocarpa.  150. 
Rabus  lasiococcns,  82. 

niitkanns,  150. 

parvi  floras,  150. 

vitifolias,  150. 

Sagebrush,  tme,  53, 185. 
Sagina  saginoides,  145. 
Salixbarclay1,80. 

Ia8iandra,141. 

nattaUi.  141. 

sitchensis,  141. 
SalpincteH  obsoletus,  130. 
Sambucas  melanocarpa,  164. 
Sandpiper,  spotted,  110. 

western,  110. 

western  solitary,  110. 
Sapsuckcr,  redbreasted,  115. 

Williamson.  116. 
Saroodea  sanguined,  157. 
Saxifrage,  alpine  rock,  147. 

giant  water,  148. 
Saxifraga  bryophora,  147. 

nivaliH,  80. 

punctata,  80. 

tolmiei,  147. 
Sayomis  saya,  117. 
Scapanns  alpinoa,  81. 

califomicns,  88. 
Scinroptems  alpinns  klamathensis,  02 
Scioros  albolimbatus,  01-02. 

caUfomicus,01. 

douglasi  cascadensis,  81 . 

foMor,  02. 
Scolecophagus  oyanocephalus.  122. 
Scntellaria  nana,  161. 
Selasphorus  rufus,  117. 
Senecio  canns,  168. 

trigonophyllus,  167. 
Serviceberry,  150. 
Sewellel,  02-03. 
Shasta,  avalanches,  26, 27. 

basin  slopes,  52. 

birds,  100-134. 

canyons,  21-22. 

effects  of  buma,  47. 

effects  of  scanty  moisture,  19-20. 

forest  llres.  46-47. 
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general  features,  17-18. 

glacial  basins,  20-21. 

life  zones,  52-68. 

mammals,  87-108. 

plants,  135-169. 

rock  slopes,  25-26. 

streams.  23-24. 
Sheep,  mountain,  103. 
Shoveller,  109. 
Shrew,  Monterey,  88. 

Shasta,  87. 

Sierra,  87. 

white-bellied  water-,  88. 
Shrewmole,  large,  88. 
Shrike,  white-rumped,  128. 
Sialia  arctica,  133-134. 

mexicana  occidentalis.  133. 
Sibbaldia,  alpine,  150. 
Sibbaldia  procumbens,  150. 
Silene  acaulis,  82. 

bemardina,8l. 

califomica,  81. 

grayi,  145. 

suksdorfl,  146. 
Siskin,  pine,  124. 
Sisyrinchiura  helium,  141. 
Sitanion  cinereum,  130. 
Sitta  canadensis,  131. 

carolinensis  aculeata,  131. 

pygmffia,  131. 
Skullcap,  dwarf,  161. 
Skunk,  large,  105. 

little  spotted,  105. 
Slope  exposure,  47-51. 
Slopes,  basin,  52. 

effectof  steep,  51. 
Smelowskia,  80. 
SmiUx,  California,  140. 
Smilax  califomica,  140. 
Snipe,  Wilson,  109. 
Snowberry,  164. 

mountain,  16^ 
Snow  bush,  153. 
Snow  plant,  157. 
Solidago  elongata,  168. 
Solitaire,  Townsend,  132-133. 
Sorbus  occiden  talis,  82. 

sambncifolia,  150. 
Sorex  (Atophyrax)  bendirei,  81. 

montereyennis,  88. 

(Neosorex)  navigator,  88. 

obscurus,  81. 

shastensis,  16, 87. 

vagrans  ania'uus,  87. 
Sorrel,  alpiue,  144. 
Sparrow.  Lincoln,  126. 

mountain  Hong,  125. 

thick-billed,  126. 

Townsend,  126. 

western  chipping,  125. 

western  lark,  125. 

western  savanna,  124. 

white-crowned,  125. 
Spatula  clypeata,  109. 
Speotyto  cnnicularia  hypoga^a,  114. 
Spermophilus  beldingi,  81. 
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Spermophilus  douglasi,  80-80. 
Sphyrapicus  ruber,  115. 

thyroideus,  116. 
Spilogale  latifrons,  105. 
Spinus  pinus,  124. 
Spini'a,  alpine,  148. 

red, 149. 
Spirfea  arbuscula,  82. 

douglasi,  140. 
Spizella  social U  arisonae,  125. 
Spraguea  umbellata,  145. 
Spring  beauty,  dwarf  alpine,  145. 
Spruce,  Douglas,  137. 
Squaw  carpet,  154. 
Squirrel,  golden-mantled  ground,  90. 

Klamath  flying,  02. 

large  tree,  92. 

Oregon  gray,  02. 

Oregon  ground,  80-90. 

Sierra  pine,  91-02. 
Stacliys  ingrata,  181. 
St«lgidopteryx  serripennis,  127. 
Stellaria  crispa,  145. 
St«llula  calliope,  117. 
Stepbanomeria  lactucina,  169. 
Strawberry,  large,  148. 

small,  148. 
Streams,  23-24. 

Streptantbns  orbiculatus,  147. 
Streptopus,  80. 

Sturuella  magna  neglecta,  122. 
Sundew,  147. 
Swallow,  bam,  127. 

cliff,  127. 

rough-winged,  127. 

tree,  127. 

violet-green,  127. 

whitebelliecl,  127. 
Swift,  Vaux,  117. 

white-throated,  117. 
Symphoricarpos  pilosus,  164. 

racemosus,  164. 

Tachycineta  bicolor,  127. 

tlialnMsina,  127. 
Tanager,  mountain,  127. 
Tax  idea  taxus,  105. 
Teal,  cionaoion,  109. 
Thalictruni,  80. 
Thimbleberry,  western,  150. 
Thomorays  alpinus,  81. 

mnzaina,  74,  81. 

monticola,  95-97. 

montirota  pinetomm,  16, 97. 
ThruHh,  dwarf  hermit,  133. 
Thryomanes  bewicki  spilurus,  131. 
Timberline,  27-30. 
Titlark,  130. 

Tofleldia  occiden talis,  140. 
Totauuaflavlpes.llO. 
Towhee,  Cnlifomia.  126. 

green -taileil,  126. 

spurred,  126. 
TrochiluH  alexandri,  117. 
Tro^lod.N  t«»s  acdon  parkmani,  131. 
Trilelia  ixh.ides,  140. 
Tsuga  merteusiana,  42-46, 137. 


Tsugapattoni,42. 
pattoniana^  42. 
Tyrannns  verticalis,  117. 

llrocyoB  caliromif  as  townseadl,  16, 10S-I04. 
Ursus  americanus,  107. 
horribilis,  107. 

Vaccinium  arbuscula,  159. 

ciespitosum,  158-159. 

microphyllum,  82. 

occiden  tale,  159. 
Yagnera  stellatA,  140. 
Valeriana  sitchensis,  82. 
Veratrum  califomicum,  140. 
Verbena  bracteosa,  53. 
Veronica  cosicki.  163. 
Vespertilio  f uscus,  89. 
Vicia  americana,  152. 

Viola  blanda,  154. 

purpurea,  154. 
Violet,  alpine  yellow,  154. 

white,  154. 
Vireo,  Cassin,  128. 

western  warbling,  128. 
Vireo  gllvns  swainsonL  128. 

solitarius  cassini,  128. 
Vole,  Califomia,  94. 

mountain,  05. 
Vnlpes  macrourus,  103. 
Vulture,  turkey, 111. 

Warbler,  Audubon,  128-120. 

Calaveras,  128. 

hermit,  129. 

lutescent,  128. 

Macgillivray,  129. 

pileolated,  130. 

western  3'eUow-throat,  129. 

yellow,  128. 
Weasel,  mountain,  106. 

Willow,  black,  141. 

Nuttall,  141. 

Sitka,  141. 
Willow  herb,  155. 
Wilsonia  pusilla  pileoUta,  130. 
Wolverine,  105. 
Woodpecker,  arctic  three-toed,  115. 

Cabanis  hairy,  114. 

California,  116. 

Gairdner.lH. 

Lewis,  116. 

pileated,  116. 

white-headed.  114-115. 
Wren,  canyon,  130. 

Parkman,  131. 

rock,  130. 

tnle,  131. 

Vigors.  131. 

Western  \y  inter,  131. 

Xanthium  strumarinm,  53. 
Xanthocephalus  xanthocephalus,  121. 
Xenopious  albolarvatus,  114-115. 
Xerophyllum,  80. 
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Yarrow,  dwarf  alpine,  164. 
Yellowlegfe,  110. 

Zamelodia  melanooephala,  126. 
Zapiia  niontanus,  74. 81. 

paciflcu8, 09. 

trinotatus,  60. 

trinotatua  alleni,  98. 


Zenaidara  niacroura.  111. 
Zones,  Life,  52-68. 

Alpine,  67-68. 

Canadian,  61-64. 

Hudsonian,  64-67. 

Tranailion.  54-61. 

Upper  Senoran,  53-54. 
Zonotriohia  leucophrya,  125. 
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LETTER  OF  TRANSMITTAL. 


XJ.  S.  Department  of  Agriculture, 

Washington^  D.  C,  March  10,  WOO. 
Sir:  I  have  the  honor  to  transmit  for  pnblication,  as  No.  17  of  North 
Ainericau  Fauna,  *A  Eevision  of  the  American  Voles  of  the  Genus 
MicrotuSy'*  by  Vernon  Bailey,  Chief  Field  Naturalist  of  the  Biological 
Survey. 

Respectfully,  C.  Hart  Merriam, 

Chief y  Biological  Survey. 
Hon.  Jambs  Wilson, 

Secretary  of  Agriculture. 
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who,  after  doing  much  work  on  the  genus,  has  placed  his  manuscript, 
drawings,  and  large  private  collection  of  specimens  at  my  disposal, 
besides  giving  me  constant  criticism  and  advice.  Among  others  who 
have  contributed  material  or  notes  my  thanks  are  especially  due  to 
Mr.  B.  W.  Nelson,  who  has  collected  all  the  known  Mexican  species  of 
Mierotm  and  has  contributed  the  notes  on  their  zonal  distribution. 

Seventy  species  and  subspecies  are  here  recognized.  Of  these  54 
actual  types  and  series  of  topotypes  of  13  additional  forms  have  been 
examined,  while  of  the  three  remaining  forms,  for  which  no  type  exists 
or  is  accessible  and  no  definite  type  locality  is  known,  specimens  have 
been  examined  from  the  type  region,  or  as  near  to  it  as  can  be  deter- 
mined. Three  forms,  Microtus  californieus  conatrictus^  M,  ludovicianus 
and  M.  scirpensis  are  described  as  new.  Except  for  a  relatively  small 
number  of  alcoholics  and  a  few  skeletons,  the  specimens  are  mostly 
well-prepared  skins  with  cleaned  skulls  and  are  accompanied  by  col- 
lectors' measurements. 

All  measurements  are  in  millimeters,  and  external  measurements, 
unless  otherwise  stated,  are  taken  in  the  flesh  by  collectors.  Skull 
measurements  are  my  own,  made  from  perfect  skulls  unless  otherwise 
stated.  The  skull  drawings  are  by  Dr.  James  C.  McOonnell.  Most  of 
tlie  drawings  of  teeth  have  been  used  in  previous  publications  of  the 
Biological  Survey. 

Subfamily  BfICROTIN2!  Cope.* 

The  subfamily  Microtince  includes  the  Voles  of  the  genera  Microtus^ 
UvotomySy  and  Phenacomys;  the  Lemmings  of  the  genera  LemmuSj 
Discrostonyxj  and  Synaptomys;  and  the  Muskrats  of  the  genus  Fiber, 
As  the  genera  and  subgenera  of  the  family  have  been  recently  treated 
in  detail  by  Mr.  Gerrit  S.  Miller,  jr.,^  it  is  only  necessary  to  give  briefly 
the  characters  distinguishing  the  genus  Mierotm. 

Ghenus  MICROTU'S  Schrank. 

Generic  chardcters. — Lower  incisors  with  roots  extending  far  behind 
and  on  outer  side  of  molar  series;  upper  incisors  not  grooved;  molars 
rootless,  with  outer  and  inner  reentrant  angles  approximately  equal. 
Palate  with  median  ridge,  distinct  lateral  pits,  complete  lateral  bridges^ 
(not  terminating  in  posterior  shelf  in  any  American  species).  Tail  as 
long  as  or  longer  than  hind  foot,  terete;  claw  of  thumb  pointed,  not 
strap-shaped. 

SUBQENERA. 

Nine  subgenera  are  here  recognized  among  the  living  species  of 
North  America.*  Five  of  these  {Ghilotus^  Pedomysj  Eerpetomys,  Orthri- 
omys,  and  Neofiber)  are  found  only  in  North  America.    The  remaining 


^Microtidod  Cope,  SyUabus  Lectnres  Geol.  and  Paleont.,  p.  90,  1891.     Microtina 
Rhoada,  Am.  Nat.,  XXIX,  940,  Oct.,  1895. 
2  North  American  Fanna  No.  12,  Genera  and  Subgenera  of  Voles  and  Lemmings,  1896. 
^Usnally  incomplete  in  Neofiber. 
''The  extinct  species  of  Microtia  are  not  included  in  the  present  paper. 
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New  York:  Owego,  2;  Nichols,  24;  Lake  George,  20;  Alder  Creek,  2 ;  Locust 
Grove,  55;  Peterboro,  9;  Troy,  5;  Geneva,  5;  Brandon,  4;  Catekill  Monn- 
tains,  3;  Highland  Falls,  12;  Mott  Haven,  1;  Oyster  Bay,  2;  Lake  Grove, 
2;  Montauk  Point,  45;  Shelter  Island,  6;  Plum  Island,  14;  Roslyu,  4. 

Connecticut :  East  Hartford,  2. 

Massachusetts:  Wilmington,  13;  Middleboro,  19;  Newtonville,  4;  Holmes 
Hole,  1;  Woods  HoU,  1. 

Vermont:  Burlington,  4. 

New  Hampshire :  Ossipee,  15. 

Maine:  Addison,  1;  Calais,  1. 

New  Jersey:  Tnckerton,  4;  Mays  Landing,  1;  Sea  Island  City,  1. 

Maryland:  Laurel,  23;  Hyattsville,  7;  Bladonsburg,  1 ;  Mountain  Lake  Park, 
2;  Finzel,  1;  Grantsville,  1. 

District  of  Columbia :  Washington,  64. 

Virginia:  Falls  Church,  2;  Dunn  Loring,  2;  Arlington,  2;  Fort  Myer,  1; 
Bristoe,  1. 

"West  Virginia:  Travellers  Repose,  2;  White  Sulphur  Springs,  3. 

North  Carolina:  Roan  Mountain,  45;  Old  Richmond,  3;  Raleigh,  20. 

Ohio:  Garrettsville,  10;  Salem,  1. 

Michigan :  Detroit  River,  1 ;  Manchester,  3 ;  Ann  Arbor,  2. 

Illinois:  West  Northtield,  6. 

Wisconsin:  Racine,  14;  Busseyville,  1;  Milwaukee,  4;  Saxeville,  1;  Fisher 
Lake  (Iron  County),  14. 

Iowa:  Knoxville,  2. 

Missouri :  St.  Louis,  5. 

Louisiana :  Prairie  Mcr  Rouge,  3. 

Nebraska :  Blair,  3 ;  Valentine,  2. 

Minnesota:  Elk  River,  112;  Fort  Snelling,  3;  Heron  Lake,  1;  Ortonville,  1; 
Tower,  6. 

South  Dakota:  Vermilion,  2;  Pierre,  2;   Travere,  1;  Flandrean,  4;   Fort  Sis- 
seton,  18;  Fort  Wadswortb,  2. 

Ontario:  Toronto,  1;  Lome  Park,  6. 

MICROTUS  PENNSYLVANICUS  NIGRANS  Rhoads.    Albemarle  Meadow  Vole, 
Miorotua pennsylvanicm  nigrans  Rhoads,  Proc.  Acad.  Nat.  Sci.  Phila.,  1897,307-308. 

Type  locality. — Currituck,  N.  C. 

Oeographic  distribution. — (Typical  form.)  Coast  region  of  northern 
North  Carolina  and  southern  Virginia,  in  the  Austroriparian  zone. 

Habitat. — Marshes  and  localities  close  to  water. 

General  characters. — Slightly  larger  than  pennsylvanicusj  with  notice- 
ably larger  hind  feet  and  darker  coloration. 

Color. — Summer  pelage:  Upperparts  dull  bister,  much  obscured  by 
black  hairs;  belly  smoky  gray  to  dull  cinnamon;  tail  black  above, 
sooty  below;  feet  blackish.  Winter  pelage  (partly  retained  in  April 
specimens):  Darker,  with  dorsal  area  almost  black.  Young  (to  nearly 
half  grown) :  Sooty  black  all  over. 

Cranial  characters. — Skull  averaging  slightly  larger  than  in  typical 
pennsylvanicus;  rostrum  slightly  heavier,  incisive  foramina  wider;  den- 
tition the  same. 
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MICROTUS  PENNSYLVANICUS  LABRADORIUS  Bailey.    Little  Labrador  Vole. 

Mioroius  pennsylvanious  lahreidorius  Bailey,  Pioo.  Biol.  Soc.  Wash.;  XII,  88,  April  30, 
1898. 

Type  locality, — Fort  Ohimo,  Ungava,  Labrador. 

Oeographic  distribution. — Known  only  trom  the  type  locality. 

General  characters, — Size  of  Microtus  drumtnondi  and  of  approxi- 
mately the  same  proportions.  Skull  flatter,  with  smaller  aadital  ballae 
and  more  protruding  upper  incisors. 

Color. — (Much  changed  by  alcohol.)  TJpperparts  dark  brownish; 
belly  whitish;  tail  bicolor;  feet  pale. 

Cranial  characters. — Skull  low,  not  much  ridged  or  angled;  iK)Stor- 
bital  ridge  prominent;  nasals  short,  cuneate  and  scarcely  reaching 
base  of  incisors;  audital  bullie  small;  incisive  foramina  short;  first 
upper  molar  usually  with  an  inner  posterior  x>oint,  molar  pattern  other- 
wise as  in  pennsylvaniciis.  The  skull  is  readily  distinguishable  from 
that  of  either  drummondi  or  fontigenus  by  the  protruding  incisors  and 
small  audital  bulLne. 

Measurements. — ^Type,  $  ad.  (in  alcohol),  measured  by  Dr.  C.  Hart 
Merriam :  Total  length,  139 ;  tail  vertebrse,  39 ;  hind  foot,  20.  Average  of 
7  alcoholic  specimens  from  type  locality:  137;  37;  19.  Skull  {of  type): 
Basal  length,  24.3;  nasals,  6.7;  zygomatic  breadth,  14.4;  mastoid 
breadth,  11;  alveolar  length  of  upper  molar  series,  6.2. 

Remarks, — M.  labradorius  shows  closer  affinity  with  drummondi  than 
with  fontigenusj  though  no  doubt  meeting  and  grading  into  the  latter. 
It  is  widely  diflferent  from  enixusj  and  the  two  occur  together  at  Fort 
Ghimo. 

Specimens  examined. — ^Total  number,  9,  from  the  type  locality. 

MICROTUS   DRUMMONDI  (And.  &  Bach.).    Drmnmond  Vole. 

Arvicola  drummondi  And.  and  Bach.,  Quad.  N.  Am.,  Ill,  166-167, 1854. 

Arvicola  ( Mynomes)  microcephalm  RhoadH,  Proo.  Acad.  Nat.  Sci.  Phila.,  1894,  286-287 

(LacLaHa(he,B.C.). 
Microtus  stonei  Allen,  Bui.  Am.  Mus.  Nat.  Hist.,  XII,  4,  March,  18d9  (Liard  River, 

N.W.T.). 

Type  locality, — Rocky  Mountains,  vicinity  of  Jasper  House,  Alberta. 

Geographic  distribution. — From  Hudson  Bay  to  the  west  slope  of 
the  Rocky  Mountains  and  Alaska,  and  from  the  northern  edge  of  the 
United  States  north  to  Fort  Anderson,  N.  W.  T.,  in  Canadian  and 
Hudsonian  zones. 

Habitat. — Both  marshes  and  dry  upland. 

General  characters. — Similar  to  Microtus  pennsylvanicus^  but  much 
smaller,  with  slenderer  feet  and  tail,  and  paler  color. 

Color. — Summer  pelage:  TJpperparts  yellowish  bister  with  numerous 
dark-brown-  or  black-tipped  hairs,  sides  of  nose  and  hairs  in  front  of 
ears  more  decidedly  yellowish;  belly  white  or  rarely  tinged  with  buflfy, 
sometimes  dusky  during  the  molt;  feet  silvery  gray;  tail  bicolor,  black- 
ish above,  whitish  below.  Winter  Pelage:  Paler  than  in  summer;  yel- 
low on  ears  and  nose  more  conspicuous;  Youn^:  Paler  and  not  so 
sooty  as  young  pennsylvanicus. 
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Measurements, — Average  of  10  adalts  from  type  locality :  Total  length, 
182  J  tail  vertebrae,  52;  hind  foot,  23.4.  8kull  (No.  74029,  S  ad.) :  Basal 
length,  28.5^  nasals,  8.4;  zygomatic  breadth,  17;  mastoid  breadth,  13; 
alveolar  length  of  upper  molar  series,  7. 

Remarks. — Microtus  terrwnovw  shows  very  distinctive  characters,  and 
no  close  aflBnity  with  any  neighboring,  species.  Specimens  showing 
very  young  and  full  winter  pelage  are  still  needed  for  a  comprehensive 
description 

Specimens  examined. — Total  number,  43;  from  the  following  localities: 
Newfoundland :  Codroy,  35 ;  PoDguin  Island,  8. 

MICROTUS  BREWERI  (Baird).     Beach  Vole. 
Arvicola  breweri  Baird,  Mamni.  N.  Am.,  525-526, 1857. 

Type  locality. — Muskeget  Island,  Massachusetts. 

Oeographic  distribution. — Muskeget  Island. 

Habitat. — Beach  plum  thickets  on  the  sandy  island. 

General  characters. — Size  a  little  larger  than  pennsylvanicus;  colors 
pale  grayish;  pelage  long  and  coarse;  skull  heavy  with  wide  nasals 
and  quadrate  interparietal. 

Color. — Summer  j^clage  (July  18) :  Upperparts  buffy  gray  with  scat- 
tered brown-  and  black-tipped  hairs,  paler  on  sides;  belly  tiuged  with 
sulphur  yellow;  feet  silvery  gray;  tail  bicolor,  rusty  brown  or  blackish 
above,  soiled  whitish  below.  Young:  Bather  paler  and  duller  than 
adults. 

Cranial  characters. — Skull  massive;  nasals  wide  anteriorly;  inter- 
parietal more  than  half  as  long  as  wide;  inner  edges  of  zygomata 
sharply  notched  close  to  lachrymals;  rostrum  heavy;  upper  incisors 
bent  abruptly  downward;  molar  pattern  not  very  different  from  that  of 
pennsylvanictis. 

Measurements. — Average  of  10  adults  from  Muskeget  Island :  Total 
length,  182 ;  tail  vertebra?,  54 ;  hind  foot,  22.3.  Skull  (No.  73141 ,5  ad.) : 
Basal  length,  28.7;  Uiisals,  8.3;  zygomatic  breadth,  17.3;  mastoid 
breadth,  13;  alveolar  length  of  u])per  molar  series,  7.2, 

Remarks. — Nine  of  the  26  specimens  have  a  small  white  spot  on 
the  forehead.  This  may  be  accidental  or  an  only  partially  acquired 
character. 

Specimens  examined. — Total  number,  26;  all  from  the  type  locality. 

MICROTUS  NESOPHILUS  Bailey.     Gull  Island  Vole. 

Microtus  insularis  Bailey,  Proc.  Biol.  Soc.  Wash.,  XII,  86,  April  30,  1898.     Name 

preoccapied  by  Lenimus  insulariSf  Nillson  (=  Microtua  agresiU  L. ). 
Microtus  nesophilus  Bailey,  Science,  N.  S.,  VIII,  782,  Dec.  2,  1898. 

Type  locality. — Great  Gull  Island,  New  York. 

Oeographic  distribution. — Great  Gull  Island  (at  entrance  to  Long 
Island  Sound). 
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General  characters. — Size  of  pennsylvanicus ;  colors  darker  j  skull 
shorter  and  wider  with  more  spreading  zygomata  and  deeper  prezygo- 
matic  notches. 

Color. — Summer  pelage:  Upperparts,  dark  yellowish  bister  heavily 
mixed  with  black  hairs,  darkest  on  nose  and  fate;  belly  dasky,  washed 
with  cinnamon ;  feet  blackish ;  tail  blackish  above,  dark  brown  below. 

Cranial  characters. — The  skull  differs  from  that  of  pennsylvanicus  in 
shorter,  wider  braincase,  wider  and  more  abruptly  spreading  zygomatic 
arches, more  expanded  jugal,  and  smaller  audital  bulla'.;  palate  shore, 
with  a  median  point  or  spur  and  deep  lateral  pits;  m3  normally  with 
anterior  inner  and  outer  triangles  approximately  opposite  and  conflu- 
ent; dentition  otherwise  similar  to  that  of  pennsylvanicus. 

Measurements. — Type  (measured  in  dry  skin):  Tail,  29;  hind  foot,  20. 
No.  1943,  Am.  Mus.,  $  ad.,  185 :  41 :  21.  Skull  (No.  53969) :  Basal  length, 
26;  zygomatic  breadth,  16.2;  mastoid  breadth,  12.3;  alveolar  length  of 
upper  molar  series,  6.8.    (No.  1943)  26.6;  8.5;  16.2;  13;  ^.(i. 

Remarks. — Microtus  nesophilus  needs  no  comparison  with  hreiceri  or 
terramovce,  the  other  two  insular  forms  from  the  Atlantic  coast.  In 
general  appearance  it  more  nearly  resembles  pennsylvanicus,  but  in 
cranial  characters  it  is  as  distinctly  different  as  either  of  the  other 
island  species. 

During  the  month  of  August,  1898,  Mr.  A.  H.  Howell  visited  Great 
Gull  Island  for  the  purpose  of  getting  specimens  of  Microtus,  but  he 
found  their  old  haunts  covered  by  the  earth  moved  in  grading  the 
island  for  fortifications,  while  no  trace  of  the  animals  remained.  He 
thinks  they  are  completely  exterminated. 

Specimens  examined. — Total  number,  15;  all  from  the  type  locality. 

MICROTUS  MONTANUS  (Pealo).'    Peale  Vole. 

Arvicola  hiontanus  Peale,  U.  S.  ExpIoriDg  Kxp'il.,  Mammalogy,  44,  1&18. 
Arvicola  longiroatria  Baird,  Mamm.  N.  Am.,  530-531,  1857.     (From  upper  Pitt  River, 
CaUfomia.) 

Type  locality. — Headwaters  of  Sacramento  River,  near  Mount  Shasta, 
California. 

Geographic  distribution. — Northeastern  California,  eastern  Oregon, 
northern  Utah  and  Nevada,  in  the  Upper  Sonoran  and  Transition 
zones. 

Habitat. — Marshes,  meadows,  and  tule  swamps. 

General  cJiaracters. — Size  medium  (about  as  in  pennsylvanicus)-,  tail 
about  twice  as  long  as  hind  foot;  colors  dark;  hip  glands  conspicuous 
in  adult  males;  incisors  projecting  well  in  front  of  nasals;  incisive 
foramina  narrow  and  constricted  posteriorly. 

Color. — Summer  pelage:  Upperparts  bister  or  ashy  mixed  with 
blackish;  belly  washed  with  soiled  whitish,  giving  a  smoky  gray  or 
dusky  color;  feet  plumbeous;  tail  indistinctly  bicolor,  blackish  above, 
plumbeous  below;  lips  usually  showing  a  trace  of  whitish. 
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Cranial  characters. — Skull  generally  slender  and  smooth,  becoming 

angular  and  ridged  in  only  a  few  very  old  individuals;  nasals  narrow 

and  short;   interparietal  wide  and  normally  strap-shaped;   incisive 

foramina  narrow  and  constricted  posteriorly;  bullae  medium  and  well 

rounded;  dentition  rather  light;  m2  with  4  closed 

f\S^iN\QLQj\/iQr^    sections;  m3  with  3  closed  triangles;  ml  nor- 

^^^T^T\f^^  mally  with  5  closed  triangles, 

Measuremetits, — Average  of  10  specimens  from 

^^aA£^^^^  Sisson,  OaL :  Total  leugth,  175;  tail  vertebrae,  52; 

hind  foot,  21.5.    Extremely  large  specimens  from 

Fio.2.-Mo]ar.nameli>att.rn      QisSOU    TVLU    aS   high  aS   192;    54;   23.       Sicull   (No. 

98089,  S  ad.,  from  Sisson) :  Basal  length,  28;  na- 
sals, 8;  zygomatic  breadth,  17;  mastoid  breadth,  13.5;  alveolar  length 
of  upper  molar  series,  7.3. 

General  remarks. — The  original  description  of  M.  montaniis,  though 
meager,  agrees  in  all  particulars  with  the  animal  from  Sisson,  at  the 
west  base  of  Mount  Shasta.  The  measurements  (total  length,  G^inches; 
tail,  1 J  inches=  1 56  mm.  and  38  mm.)  give  it  too  short  a  tail,  which  only 
serves  to  restrict  it  more  closely  to  this  form  in  distinction  from  either 
of  the  longer-tailed  species  (mordax  or  cali/ornicus)  that  occur  at  or 
near  the  type  locality.  Three  mounted  specimens  in  the  United  States 
National  Museum,  which  Baird  referred  to  montantuty^  and  which  came 
from  Upper  Klamath  Lake  and  the  Upper  Des  Chutes,  are  identiinil 
with  those  of  the  present  series  from  Sisson,  Fort  Klamath,  and  Fort 
Crook.  Specimens  from  the  south  end  of  Goose  Lake,  which  is  the 
source  of  Pitt  liiver,  are  the  same  as  those  from  Sisson  and  from  Fort 
Crook,  lower  down  ther'river,  and  also  the  same  as  Baird's  type  of  M. 
longirostris  from  <  Upper  Pitt  River.' 

M.  montanus  has  a  somewhat  scattered' and  interrupted  distribution 
and  shows  considerable  geographic  variation  in  widely  separated  local- 
ities. The  extreme  development  of  large  size,  large  feet,  and  heavy 
angular  skull  is  found  in  the  big  marshes  of  the  Carson  Sink,  Nevada, 
while  specimens  from  higher  levels  in  the  Transition  zone  are  smaller, 
with  slenderer  feet  and  grayer  coloration.  The  variation  is  mainly,  but 
not  entirely,  zonal.  To  separate  either  extreme  would  tend  to  con- 
fusion rather  than  convenience,  as  the  extremes  point  to  nevadensis  on 
the  one  hand  and  to  nantts  on  the  other. 

Specimens  examined. — Total  number,  263,  from  the  following  localities: 

California:  Sisson,  57;  Fort  Crook,  23;  Hayden  Hin,  2;  Fall  Lake,  2;  Cassel, 
1;  Tnle  Lake,  2;  Goose  Lake,  8;  Green ville  (8  miles  NW.),  3;  Backs 
Ranch  (Plumas  Co.),  1 ;  Qiiiiicy,  3;  Summit,  1. 

Nevada:  Washoo,  1;  Deep  Hole  (south  end  of  Granite  Range),  1;  Pino  For- 
est Range,  1;  Mountain  City,  4;  Wells,  13;  Austin,  7;  Carson,  16;  Still- 
water, 10;  Newark  Valley,  5;  Monitor  Valley,  5;  Ruby  Lake,  5;  Ruby 
Mountains,  3. 

•  Mamm.  N.  Am.,  530,  1857. 
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Oregon:  Klamath  Basin  (Lost  River),  8;  Klamath  Falls,  1;  Fort  Klamath,  5; 
Swan  Lake  Valley,  5;  Plush  (west  side  Warner  Lake),  9;  Shirk,  2;  Steen 
MoontaiuB  (east  slope),  1;  Summit  NE.  of  Steen  Mountains),  2;  Burns, 
2;  Wapinitia,  4. 

Utah:  Ogden,  16;  Salt  Lake  City,  3;  Prove,  1;  Fairfield,  10;  Manti,  20. 

MICROTUS  MONTANUS  ARIZONENSIS  Bailey.    Arizona  Vole. 
MicroiuB  montanus  arizonensis  Bailey,  Proc.  Biol.  Soc.  Wash.,  XII,  88,  April  30,  1898. 

Type  locality. — Springerville,  Ariz. 

Oeographic  distribution. — Plateau  country  of  eastern  Arizona,  at 
head  of  Little  Colorado,  in  the  Transition  Zone. 

Habitat. — Creek  banks  and  damp  meadows. 

General  characters. — Similar  to  M.  montanns,  but  brighter  and  more 
ferruginous  in  color;  lateral  pits  of  palate  shallower. 

Color. — Early  winter  pelage  (October  and  November  specimens): 
Upperparts  yellowish  or  rusty  brown;  belly  washed  with  white;  feet 
dark  grayish;  tail  bicolor,  blackish  above, grayish  below;  lips  whitish. 
Slightly  immature  specimens  are  a  little  duller  colored  than  adults. 

Cranial  characters. — Skull  very  similar  to  that  of  montanusj  but 
easily  distinguished  by  the  flatter  palate  with  shallower  lateral  i)its 
and  by  thicker  pterygoids;  condyloid  process  of  mandible  slightly 
shorter.    Dentition  not  different. 

Measurements. — Type:  Total  length,  184;  tail  vertebrae,  55;  hind 
foot,  20.  Average  of  7  specimens  from  type  locality:  158;  41;  20.G. 
Skull  (of  ty^):  Basal  length,  27.3;  nasals,  8;  zygomatic  breadth,  16; 
mastoid  breadth,  12.2;  alveolar  length  of  upper  molar  series,  6.5. 

General  remarks. — Althongh  widely  separated  geographically  from 
M.  montanus  by  desert  country  through  which  continuity  of  range  is 
improbable,  this  form  is  so  closely  related  to  that  species  that  its  posi- 
tion is  best  indicated  by  subspeciflc  rank. 

Specimens  examined.-^Totai  number,  12,  from  the  following  localities: 

Arizona:  SpriDgerviUe,  11. 
New  Mezioo :  Nutria,  1. 

MICROTUS  MONTANUS  RIVULARIS  Bailey.     Itah  Vole. 
Microtus  nevadenaU  rivularis  Bailey,  Proc.  Biol.  Soc.  Waah.,  XII,  87,  April  30,  1898. 

Type  locality. — St.  George,  Utah. 

Geographic  distribution. — Known  only  from  type  lo(?ality,  probably 
restricted  to  Lower  Sonoran  zone. 

Jlabit^it. — Tule  marshes  along  the  banks  of  the  Virgin  River.  The 
runways  were  always  found  in  wet  places  among  sedges  and  rushes. 

General  characters. — Larger  and  lighter  colored  than  typical  mon- 
tanus; skull  more  arched;  nasals  narrower. 

Color. —  Winter  pelage:  Upperparts  dull  bister,  darkened  with  black 
ish-tipped  hairs;  sides  scarcely  paler;  belly  washed  with  white,*  feet 
dull  grayish;  tail  bicolor,  blackish  above,  grayish   below.     Young: 
Darker  than  adult,  but  not  black  backed  as  in  nevadensis. 
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Cranial  characters. — Skull  well  arched,  not  much  ridged;  nasals  con- 
spicuously uarrower  than  in  montanus;  frontals  narrower  posteriorly; 
basioccipital  more  constricted  anteriorly;  dentition  essentially  the  same. 

Measurements. — Type:  Total  length,  179;  tail  vertebra),  48;  hind 
foot,  23.  A  nearly  adult  female  topotype:  163;  43;  21.  Skull  (of  type>: 
Basal  length,  28.2;  nasals,  8.3;  zygomatic  breadth,  17;  mastoid  breadth, 
13.3;  alveolar  length  of  upper  molar  series,  7.3. 

General  remarks. — Since  rivularis  was  described  in  1808  as  a  sub- 
species of  nevadensisj  a  series  of  50  specimens  has  been  collected  at  the 
type  locality  of  montanus^  showing  for  the  first  time  the  real  characters 
and  the  range  of  variation  in  that  species,  and,  moreover,  as  Dr. 
Merriam  had  previously  suggested  to  me,  that  rivularis  comes  nearer 
to  typical  montanus  than  to  nevadensis.  So  far  as  at  present  known  it 
has  an  isolated  range  in  a  Lower  Sonoran  valley,  but  it  may  readily 
extend  northward  to  meet  and  merge  into  montanus  in  central  Utah. 

Specimens  examined.— TotdX  number,  4,  from  the  type  locality. 

MICROTUS  NANUS  (Merriam).    Dwarf  Vole. 

Arvicola  nanus  Merriam,  North  American  Fanna  No.  5^  62-63,  pi.  II,  figs.  5  and  6, 

Jnly  30,  1891. 

I)^pe  locality. — Pahsimeroi  Mountains,  Idaho  (altitude  9,350  feet). 

Geographic  distribution. — Rocky  Mountains  and  outlying  ranges, 
from  central  Idaho  southward  to  central  Nevada  and  southern  Colo- 
rado, in  Canadian  zone. 

Habitat. — Dry,  grassy  parks  on  mountain  slopes. 

General  characters. — Size  small 5  tail  short;  ears  short  and  rounded; 
color  dark  grayish ;  skull  slender. 

Color. — Summer  pelage:  Upperparts  uniformly  grizzled  gray  mixed 
with  sepia  and  blackisli  hairs;  belly  washed  with  white;  feet  grayish 
or  plumbeous;  tailbicolor,  dusky  gray  above,  whitish  below.  (  Winter 
pelage  unknown.)  Young:  Similar  to  adult,  but  slightly  duller 
throughout. 

Cranial  chara^iters. — Skull  small,  slender  and  well  arched,  with  slen- 
der zygomata  and  large  well-rounded  bulhe;  superciliary  ridges  prom- 
inent, sometimes  confluent  in  old  age;  incisors  projecting  well  beyond 
nasals;  molars  light,  with  short,  wide  triangles;  enamel  pattern  scarcely 
distinguishable  from  that  of  mordax  and  montanus. 

Measure^nent^. — Type,  ^  ad.:  Total  length,  151;  tail  vertebrje,  41 5 
hind  foot,  18.  Average  of  five  adults  from  type  locality:  143  j  37;  18.4. 
/8/rwZZ  (of  type) :  Basal  length,  23.7;  nasals,  C.7;  zygomatic  breadth,  14; 
mastoid  breadth,  10.8;  alveolar  length  of  upper  molar  series,  5.8. 

Remarks. — Microtus  nanus  belongs  to  the  montanus  group  but  occu- 
pies a  higher  zone  and  has  more  of  the  habits  of  Pedomys  or  Jjagurus. 
It  is  rarely  found  in  wet  places  or  near  water.  Specimens  from  certain 
isolated  localities  are  not  entirely  typical,  but  do  not  differ  enough  to 
warrant  separation. 
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Specimens  examined. — ^Total  number,  114,  from  the  followiug  localities: 

Idaho:  Pahsimeroi  Mountains,  13;  Lost  Riyer  Moantains,  1;  Challis,  7;  Saw- 
tooth Lake,  5;  Three  Creek,  3;  Montpelier  Creek,  3;  Seven  Devils  Moun- 
tains, 4. 

Utah:  Uinta  Monntains,  head  of  Smith  Fork,  1. 

'Wyoming:  Fort  Bridger,  9 ;  Kinney  Ranch,  6;  Beaver,  1  (no  skoll) ;  La  Barge 
Creek  (near  head),  1;  Cheyenne,  3;  Sherman,  2;  Laramie,  2;  Sonth  Pass 
City,  20;  Bighorn  Monntains,  head  of  Powder  River,  9. 

Montana:  Beartooth  Mountains,  3;  Big  Snowy  Mountains,  1. 

Colorado:  Estes  Park,  1;  Cochetopa  Pass,  17;  Twin  River,  1;  Twin  Lakes,  1. 

MICROTUS  NANUS  CANESCENS  Bailey.    Gray  Vole. 
Microtus  nanus  canescena  Bailey,  Proo.  Biol.  Soc.  Wash.,  XII,  87,  April  30, 1898. 

Type  locality. — Oonconully,  Washington. 

Geographic  distribution. — Northern  Washington  and  southern  British 
Colombia,  east  of  the  Cascades.  Apparently  confined  to  the  Transi- 
tion zone. 

Habitat. — Dry  grassy  ground. 

General  characters. — Like  nanus  but  lighter,  clearer  gray;  skull  with 
larger  bnllie  and  greater  mastoid  breadth ;  zygomatic  arches  less  widely 
spreading;  upper  incisors  bent  more  abruptly  downward.  Hip  glands 
conspicuous  in  adult  males. 

Color. — Summer  pelage:  Upperparts  clear,  dark  grayish,  formed  by 
pale  buify  and  black-tipped  hairs;  sides  shading  to  lighter  gray  and 
belly  to  white;  feet  dark  gray;  tail  bicolor,  blackish  above,  grayish 
below.   (Foun^  and  winter  pelage  not  shown  in  present  material.) 

Cranial  characters. — Skull  slightly  narrower  and  more  elongate  than 
in  nanus;  interparietal  averaging  longer;  bulhc  decidedly  larger  and 
fuller;  mastoid  breadth  relatively  greater;  incisors  scarcely  reaching 
beyond  nasals;  molar  pattern  as  in  nanus. 

Measurements. — Type:  Total  length,  149;  tail  vertebrji*,  42;  hind 
foot,  20.  Skull  (of  type) :  Occipital  condyle  to  anterior  base  of  molars, 
17.4;  posterior  tip  of  nasals  to  foramen  magnum,  19.2;  zygomatic 
breadth,  15;  mastoid  breadth,  12.3;  alveolar  length  of  upper  molar 
series,  6.3. 

General  remarks. — In  its  extreme  development  this  northern  form  is 
readily  distinguishable  from  typical  nanus.  From  intermediate  locali- 
ties, Flathead  Lake  and  the  Plains  of  the  Columbia,  specimens  are 
not  typical  of  either  but  show  slight  peculiarities  of  local  development 
interesting  in  themselves  but  not  sufficiently  marked  for  even  sub- 
si>ecific  distinction.  To  a  certain  extent  they  are  intermediate  between 
nanus  and  canescens. 

Specimens  examined. — ^Total  number,  47,  from  the  following  localities: 

British  Colombia:  OkanagaD,  11;  Ducks,  2;  Vernon,  7. 

'Washington:  Conoonully,  1;  Wenatchee,  1;  Fort  Walla  Walla,  1;  Oakesdalo, 

2;  Wawawai,  4;  Cheney,  1. 
Oregon:  Elgin,  2;  Wallowa  Mountains  (near  Joseph),  0. 
Montana:  West  arm  of  Flathead  Lake,  5;  Hot  Si>ring  Creek  (a  branch  of  the 

Little  Bitterroot),  4. 
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MICROTIJS  CANICAUDUS  Miller,     (iray-tailed  Vole. 
MierotMs  canicaudus  Miller,  Proc.  Biol.  Soc  Wash.,  XI,  (J7-f>8,  April  21, 1897. 

Type  locality, — McCoy,  Oregon. 

Oeographic  distribution. — Willamette  Valley,  Oregon,  and  the  east 
base  of  the  Cascades  in  southern  Washington,  in  Transition  zone. 

Oeneral  cliaracters. — Size  and  proportions  about  as  in  iianus;  ears 
larger,  skull  heavier,  more  arched,  with  fuller,  rounder  bullae,  and  shal- 
lower lateral  pits  of  palate,  coloration  more  yellowish,  tail  grayer. 

Color. —  Winter  pelage:  Upperparts  bright  yellowish  bister,  darkened 
with  blackish-tipped  hairs,  slightly  paler  on  sides;  belly  and  whole 
lower  parts  whitish-gray;  feet  grayish  or  pale  plumbeous;  tail  in 
winter  adults  uniformly  grayish,  with  a  half-concealed  dusky  dorsal 
line.  lu  the  only  summer  specimen  (from  North  Yakima,  Wash.,  and 
perhaps  not  typical)  the  tail  is  sharply  bicolor  with  a  blackish  dorsal 
line.  Youn^ (half-grown  November  specimens):  Sooty  gray  above  and 
scarcely  lighter  below;  feet  dusky;  tail  gray,  with  a  blackish  dorsal 
stripe. 

Craniul  characters. — Skull  high,  smooth,  and  well  arched,  with  scarcely 
a  trace  of  superciliary  ridges;  interparietal  lozenge-shaped;  bulla* 
larger  and  more  rounded  than  in  nanus;  interpterygoid  fossa  narrower 
and  more  acuminate;  lateral  pits  of  palate  shallower;  incisors  less 
protruding;  enamel  pattern  of  molars  the  same  as  in  nanus. 

Measurements. — Type:  Total  length,  135;  tail  vertebrie,  33;  hind 
foot,  20.  Average  of  8  adults  from  type  locality :  141 ;  35.7 ;  20.  Slull 
(of  type):  Basal  length,  24.2;  nasals,  7.3;  zygomatic  breadth,  15.3; 
mastoid  breadth,  12.8;  alveolar  length  of  upper  molar  scries,  6. 

Remarlcs. — A  single  specimen  with  a  badly  broken  skull  from  North 
Yakima,  Wash.,  seems  to  be  true  canicaudus  in  summer  pelage,  and 
indicates  that  the  range  of  the  species  is  much  more  extensive  than 
is  at  present  known. 

Specimens  examined. — Total  number,  14,  from  the  following  localities: 

Oregon:  McCoy,  9;  Beaverton,  2;  Sheridan,  2  (im). 
Washington:  North  Yakima,  1. 

MICROTIJS  DUTCHERI  Bailey,  Dutcher  Vole. 

MicrotuH  dutchet-i  Bailey,  Proc.  Biol.  Soc.  Wash.,  XII,  85,  April  30,  1898. 

'Type  locality. — Big  Cottonwood  Meadows,  near  Mount  Whitney,  Cal- 
ifornia (altitude,  10,000  feet). 

Oeographic  distribution. — Iludsonian  zone  of  the  southern  Sierra 
Nevada. 

Habitat. — Wet  alpine  meadows. 

Oeneral  characters. — Size  rather  small;  tail  short;  ears  small,  nearly 
concealed  by  fur;  colors  dark  above  and  below;  lips  and  usually  nose 
white;  hip  glands  present  in  adult  males. 

Color. — Summer  pelage :  Upperparts  dark  bister  with  brown  tips  to 
the  long  hairs;  below,  dull  cinnamon  or  buffy-brown;  feet  whitish  or 
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able;  m2  with  4  closed  sections  in  8  out  of  16  specimens,  in  the  other 
8,  with  a  sli^i^ht  inner  lobe  or  loop  at  base  of  posterior  triangle;  m3  with 
anterior  crescent,  three  closed  triangles,  and  a  i>osterior  loop  with  two 
inner  lobes;  ml  usually  with  6  closed  triangles. 

Measurements. — Type:  Total  length,  210;  tailvertebne,  55;  hind  foot, 
25.5.  Average  of  8  specimens  from  type  locality :  176;  47;  23.  Skull 
(of  type):  Basal  length,  32;  nasals,  10.2;  zygomatic  breadth,  19.3 ;  mas- 
t<»id  breadth,  14.3;  alveolar  length  of  upper  molar  series,  8. 

Remarks. — Three  specimens  taken  May  26  in  Pahranagat  Valley 
differ  slightly  from  the  type  series,  but  the  cranial  differen(^s  are 
slight  and  the  darker  color  may  be  only  seasonal.  The  species  inhabits 
marshes  and  wet  i)laces,  which  are  so  rare  and  i^olated  in  the  desert 
region  that  it  can  have  no  extensive  continuous  range.  It  is  one 
of  the  few  forms  of  Microtus  inhabiting  a  part  of  the  Lower  Sonorau 
zone. 

Specimens  examined. — Total  number,  19,  from  the  following  localities: 

Nevada:  Ash  Meadows,  16 ;  Paliranagat  Valley,  S. 

MICROTUS  CALIF0RNICU8  (Peale.)     CaUfornia  Vole. 

Arvicola  californica  Peale,  I'.  S.  Expl.  Exp<l.,  Mammalogy,  46,  18-48. 
Arvicola  irowbridfji  Baird,  Mamm.  N.  Aui.,  529,  1857.     (Monterey,  CaliforDia.) 

Type  locality. — San  Francisco  Bay,  California. 

Uabiiat. — Dry  mea^lows  and  grassy  uplands,  Upper  Sonoran  zone. 

6eo{/raphic  distribution. — California,  west  of  the  Colorado  Desert  and 
the  Sierra  Xevada,  and  from  Santa  Ysabel,  San  Diego  County,  Calif., 
north  to  the  llogue  Eiver  and  Umpqua  valleys,  Oregon. 

General  characters. — Size  rather  laige,  ears  conspicuous  above  fur; 
pelage  coarse  and  harsh,  color  similar  to  that  of  the  house  mouse;  skull 
of  iidult  heavy  and  angular,  incisive  foraininjji  wide  and  open,  usually 
widest  posteriorly;  a  trace  of  hip  glands  in  adult  males. 

Color. — Summer  pelage:  Upperi)arts  dull  bufty  or  clay-colored,  slightly 
lined  with  blackish-tipped  hairs;  sides  paler;  belly  light  buffy  or  soiled 
whitish;  tail  bicolor,  brownish  above,  buffy  below;  feet  clear  gray. 
Winter  pelage:  Much  darker  than  the  summer,  with  an  excess  of  black- 
tipped  hairs  over  the  back;  tail  more  sharply  bicolor,  blackish  above. 
Young:  Fur  woolly  aud  soft,  duller  and  darker  throughout  than  in  the 
adult;  belly  dusky  or  plumbeous;  feet  and  tail  dusky. 

Cranial  characters. — Skull  of  adult  heavy,  angular,  and  ridged ;  nasals 
h)ng,  bent  well  down,  widening  abruptly  in  front,  narrow  and  notched 
at  posterior  end,  not  reaching  tip  of  ascending  arm  of  premaxilhi^; 
inezygomatic  notch  deep;  postorbital  processes  prominent;  frontals 
concave  posteriorly;  incisive  foramina  open,  rounded  at  both  ends  and 
usually  widest  posterior  to  middle.  Incisors  heavy,  the  upper  bent 
abruptly  downward,  not  extending  beyond  tij)  of  nasals;  molars  large 
and  irregular,  posterior  triangle  of  ml  normally  Avith  an  inner  point  or 
angle;  posterior  triangle  of  m2  with  an  inner  i)oint  or  angle  or  loop,' 

'  III  100  speeiinens,  77  liavo  1  closed  triaiiglos  in  m2,  20  have  au  open  posterior  loop, 
and  3  have  a  closed  po»terior  loop  ;i8  in  juHnsylvanicus. 
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snggestingf  the  posterior  loop  in  pennsylvanicus;  in3  with  three  closed 
triaugles,  3  outer  aud  I  inuer  salieut  angles;  ml  with  5  closed  trian- 
gles and  9  or  11  salient  angles. 

Measurements. — Average  of  4  adults,  2  males  and  2  females  from 
Walnut   Creek,  Calif.:   Total  length,  171; 
.tail  vertebrje,  49;  hind  foot,  21.1.     Of  10 
adults  from  Monterey:  172;  52;  22.3.    Skull 
(  6  ad.,    ^o.    44678,    from     Walnut   Creek, 

Calif.):  Basal  length,  27.5;  nasals, 8.5 ;  zyg-     >^^AA/)i)AAl^^ 
omatic breadth,  1 6.6 ;  mastoid  breadth,  13.6 ;     vWvIjXAjuC^^ 
alveolar  length  of  upper  molar  series,  6.8.     p,^.  3.-Moi»r  enamel  pattern  of 

Remarks, — But  slight  variation  is  shown  Microtus  eaii/onueuM{xh). 

throughout  the  range  of  the  species.  Specimens  from  Santa  Ysabel 
aud  the  base  of  San  Bernardino  Mountains  are  indistinguishable  from 
those  of  the  shores  of  San  Francisco  Bay  or  from  the  llogne  River 
Valley,  Oregon.  A  slight  brightening  in  color  is  noticeable  in  speci- 
mens from  Auburn.'  The  species  is  conspicuously  absent  from  the 
bottom,  or  Lower  Sonoran  area,  of  the  San  Joaquin  and  Sacramento 
valleys,  its  place  being  taken  in  the  tule  marshes  of  these  valleys  by 
the  larger,  darker,  longer  tailed  si)ecies,  3f.  edax. 

The  skin  of  the  type  of  M,  californicus  in  the  United  States  National 
Museum  agrees  perfectly  with  series  of  specimens  from  Berkeley,  Wal- 
nut Creek,  and  other  localities  around  San  Francisco  Bay,  but  the 
slightly  immature  skull  is  either  abnormal  or  else  never  came  from  the 
same  animal  as  did  the  skin.  By  some  error  it  was  given  the  same 
catalogue  number  as  the  type  skull  of  M,  occidentalism  a  synonym  of  Jf. 
toicnsendiy  but  it  is  not  the  skull  of  that  species. 

Specimens  examined, — Total  number,  338,  from  the  following  locali- 
ties: 

California:  Walnut  Creek,  6;  Oakland,  1;  Berkeley,  44;  San  Lorenzo,  3; 
San  Mateo,  14;  Xovato,  7;  Glen  Ellen,  1);  Nicasio,  IH;  Point  Reyes,  34; 
Cape  Mendocino,  2;  Mill  Valley,  Marin  County,  3;  Olema,  5;  Cloverdale, 
14;  rkiah,2;  Laytonville,  2;  Kound  Valley,  1 ;  Upper  Lake,  1 ;  Leesville, 
10;  Bartlett  Mountain,  1 ;  Kio  Dell,  1 ;  Hornbrook,  3;  Little  Shasta,  4 ;  May- 
ten,  2;  Caasel,  G;  Red  Blutl*,  1;  near  Edgewpod,  2;  Grindstone  Creek, 
Tebama  County,  2;  Auburn,  5;  Jaekson,  7;  Chinese  Camp,  2;  Boulder 
Creek,  2;  Monterey,  22;  Janiebburg,  12;  Jolon,  4;  San  Simeon,  1;  Paeo 
Robles,  1;  Morro,  4;  Pozo,  1;  Gaviola  Pass,  Santa  Barbara  County,  4; 
Santa  Barbara,  2;  Ventura  River,  3;  San  Euiigdio  Canyon,  Kem  County, 
7;  Mount  MeGill,  Ventura  County,  2;  Calabasas,  3;  San  Fernando,  4; 
San  Bernardino,  2;  San  Bernardino  Mountains,  9;  San  Diego,  1;  River- 
side, 5;  Teehelote  Canyon,  Riverside  County,  1;  Little  Bear  Valley  (San 
Iternardino  Mountains),  1 ;  I^as  Virginias  Creek,  1 ;  Radee,  Riverside 
County,  1;  Santa  Ysabel,  10;  near  Tejon  Pass,  1;  Fort  Tejon,  1;  South 
Fork  Kern  River,  6. 

Oregon:  Rogue  River  Valley  (near  Grant**  Pass),  7;  Siskiyou,  4;  Drain,  6. 

'Tlio  ciTect  of  red  soil  is  notic(»able  in  these  as  in  some  other  mammals  from  the 
vicinity  of  Auburn. 
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MICROTUS  CALIFORMCUS  VALLICOLA  Bailey.     Valley  Vole. 
Microina  calif omicus  vallioola  Bailey,  Proc.  Biol.  Sop.  Wash.,  XII,  89, 1898. 

Type  locality. — Lone  Pine,  Inyo  County,  California. 

Oeographic  distribution, — Valleys  east  of  the  Sierra  Nevada,  Cali- 
fornia.   Confined  mainly  to  Upper  Sonoran  zone. 

Habitat. — Dry,  grassy  banks,  upland  meadows,  and  old  weedy  fields. 

General  characters. — Similar  to  californicusy  but  averaging  slightly 
larger  and  darker.    Proportions  the  same. 

Color. — Summer  pelage:  Upperparts  dull  sepia,  darkened  by  black - 
tipped  hairs,  darker  and  with  less  buffy  suffusion  than  in  californicus ; 
belly  dull  grayish  or  smoky  plumbeous;  feet  dusky;  tail  bicolor,  black- 
ish above,  grayish  below.  Winter  pelade :  Darker  throughout,  with  the 
black  hairs  of  the  back  longer  and  more  conspicuous.  Young :  Sooty 
gray  above,  plumbeous  below,  not  black  backed;  feet  and  tail  dusky. 

Cranial  characters. — Skull  like  that  of  californicus,  but  usually  with 
smaller  audital  bulla?,  more  abruptly  truncated  occiput,  and  nasals 
reaching  nearer  to  tips  of  premaxilla?;  lobe  at  base  of  4th  triangle  of 
middle  upper  molar  sometimes  developed  into  a  loop. 

Measurements. — ^Type,  9  ad. :  Total  length,  200;  tail  vertebrae,  57;  hind 
foot,  23.  Average  of  7  specimens  from  type  locality :  188 ;  oG ;  23.  Skull 
(of  type):  Basal  length,  29.4;  nasals,  9.5;  zygomatic  breadth,  17.G; 
mastoid  breadth,  13.4;  alveolar  length  of  upper  molar  series,  7.4. 

Remarks. — The  range  of  this  form  is  not  widely  separated  from  that 
of  californicus  on  the  west  slope  of  the  mountains,  and  the  two  forms 
may  meet  by  way  of  Walker  Pass  and  the  South  Fork  of  Kern  Eiver. 
The  difference  is  not  sufficiently  marked  to  warrant  full  specific  separa- 
tion, in  view  of  the  fact  that  their  ranges  are  so  nearly  continuous  that 
they  occupy  the  same  zone  and  have  essentially  the  same  habits. 

Specimens  examined. — Total  number,  52,  from  tlie  following  localities: 

California:  Lone  Pine,  26;  Olaucha,  3;  Carta  go  (west  side  of  Owens  Lake),  3; 
Independence  Creek,  1;  Alvord,  8;  Bishop  Creek,  2;  PaDamiut  Mountains 
(bead  of  Willow  Creek  at  east  end  of  Nelson  Range),  9. 

MICROTIS  CALIFORNICUS  CONSTRICTUS  siibsp.  nov.     Coast  Vole. 

Type  from  Cape  Mendocino,  California.    No.  98347,  II.  S.  Nat.  Mns.,  Biological  Sur- 
vey Collection.    Collected  Sept.  6, 1899,  by  Vernon  Bailey.    Original  number,  7174. 

Geographic  distribution. — Coast  region  near  Cape  Mendocino. 

Habitat. — Open  grassy  billsides  and  old  fields  and  pasture^. 

General  characters. — Smaller  and  grayer  than  californicus,  witk  nar- 
rower skull,  smaller  andital  bullse,  and  narrower  interpterygoid  fossa. 

Color. — Summer  pelage  (in  September  specimens):  Bufiy  gray  above, 
whitish  below;  tail  almost  concolor,  dull  grayish ;  feet  gray. 

Cranial  characters. — Skull  smaller  and  especially  narrower  than  that 
of  californicus,  with  slender  nasals  and  rostrum;  bulhe  small  and  nar- 
row; pterygoids  close  together;  zygomatic  arches  not  abruptly  spread- 
ing and  not  notched  at  anterior  junction  with  premaxillie;  dentition  as 
in  californicus;  tooth  rows  noticeably  closer  together. 
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Measurements. — Average  of  4  adults  from  type  locality:  Total  length, 
163;  tail  vertebrte,  55;  hind  foot,  21.5.  ^kull  (of  type):  Basal  length, 
26;  na8i\l8,8.9;  zygomatic  breadth,  15.6;  mastoid  breadth,  12;  alveolar 
length  of  upper  molar  series,  6.7. 

General  remarks. — There  is  a  striking  similarity  in  the  characters 
separating  this  narrow-skulled  form  from  its  widely  distributed  species 
eaUfornictis^  and  those  separating  angusticeps  of  the  coast  region  a  little 
farther  north  from  the  still  more  widely  distributed  mordax,  that  shows 
an  interesting  parallelism  in  g('ographic  modifications.  Both  forms  are 
from  the  wind-beaten  coast  strip  where  arboreal  vegetation  is  scanty 
and  dwarfed,  and,  like  some  of  the  trees,  they  apparently  represent 
depauperate  forms  of  widely  distributed  and  more  protected  inland 
species.  At  Capetown,  just  back  of  Cai)e  Mendocino,  Oalifomia,  I 
found  constrictus  in  great  abundsince  on  the  open  grassy  hills.  In 
some  places  the  ground  was  ])erforated  with  their  burrows,  while  on  the 
surface  their  runways  crossed  in  all  directions. 

Specimens  examined, — Four  from  the  type  locality,  besides  a  large 
number  in  the  flesh. 

MICROTUS  EDAX  (ho  Conte).     Tule  Volo. 
ArvicoJa  edas  Le  Conte,  Proc.  Acad.  Nat.  Sci.  Pliila.,  VI,  405, 1853. 

Type  locality. — California  [south  of  San  Francisco].' 

Geographic  distribution. — Bottom  of  the  San  Joaquin  and  Sacramento 
valleys,  in  Lower  Austral  zone. 

Habitat — Tule  swamps  and  wet  places,  under  heavy  grass, where  the 
runways  usually  extend  through  mud  and  water  and  in  places  are 
flooded  by  the  tide. 

General  characters. — Size  large;  feet  large  and  stout;  hair  long  and 
coarse;  skull  long,  angular,  and  much  ridged  in  adults;  hip  glands 
inconspicuous  or  rudimentary  in  adult  males. 

Color. —  Winter  pelage:  Much  blacker  than  in  californicus;  gray  of 
upperparts  more  or  less  obscured  by  black;  that  in  full,  ripe  pehige  is 
glossed  with  iridescent  purple;^  sides  more  grayish;  belly  washed  with 
whitish;  feet  dusky;  tail  bicolor,  black  above  and  gray  below  or  dusky 
gray  above  atid  whitish  below.  Summer  pelage:  U  |  )i)eri)arts  less  glossed 
with  black.  Young:  With  black  back,  dusky  sides,  and  paler  dusky 
belly;  feet  and  tail  dark.  * 

Cranial  characters, — Skull  similar  to  that  of  californicus,  but  larger, 
more  elongated,  more  heavily  ridged  in  adults,  with  more  expanded 
jugal  and  heavier  dentition;  molar  i)attern  similar;  m2  with  usually  an 
open  posterior  fifth  loop. 

Measurements. — No.58128,  S  ad.,  from  nearTracy,  Calif. :  Total  length, 
217;  tail  vertebrie,  72;  hind  foot,  25.  An  immature  9  from  the  same 
place:  167;  49;  23.  An  adult  S  ,  No.  70602,  from  near  Marysville  Buttes: 
208;  67;  26.     Skull  (No.  70602,  S  ad.):    Basal  length,  30;  nasals,  9.2; 

»Baird,  Mamm.  N.  Am.  532, 1857. 

^M,  oali/omicHs  and  many  otlirr  spocios  show  a  purple  gloss  in  high  pelage,  but 
leas  marked  than  in  some  specimunB  of  cdax. 
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zygomatic  breadth,  17.7;  mastoid  breadth,  L'5.0;  alveolar  len^h  of  upper 
molar  series,  7.8. 

Remarl'it, — The  type  of  Jlf.  cdcw  in  the  IJuited  States  National  Museum, 
at  Dr.  Merriam's  request,  has  beeu  relaxed,  the  skull  removed,  and  the 
skin  made  over  and  greatly  improved  for  purposes  of  comparison. 
The  base  of  the  skull  has  been  cut  away,  but  enough  remains  to  show 
that  the  specimen  is  immature  and  is  the  large  swamp  species,  instead 
of  vali/ornicv^.  The  hind  foot  gives  the  only  reliable  measurement.  In 
the  dry  skin  it  measures,  flattened  out,  23.5,  and  is  proportionately 
stout.  This  is  fully  up  to  the  flesh  measurement  of  No.  57900  from  Tracy, 
though  the  skull  shows  the  latter  to  be  slightly  older. 

M,  californictut  and  M.  edax  differ  widely  in  habits,  their  ranges  conform 
to  different  zones,  the  distinctive  characters  are  certainly  strong  enough 
for  full  specific  recognition,  and  the  present  series  shows  no  intergra- 
dation. 

Specimens  examined. — Total  number,  50,  from  the  following  lo(*alities: 

California:  Tracj*,  2;  Marysvillc,  1;  near  Marysville  nuttes,  1;  Union  Island 
(San  Joaquin  Kiver),  1;  Snisnn,  21 ;  Tulare  Lake,  2;  Mendoia,  10. 

MICROTUS  SCIHPENSIS  ep.  nov.     Desert  Vole. 

Type  from  Amar^osa  Kiver  (near  Nevada  line),  Inyo  County,  Calif.  No.  gfjl^A,  9  ad., 
IJ.  S.  Nat.  Mu8.,  Biological  Survey  Collection.  Collected  February  26,  1891,  by 
Vernon  Bailey.     Original  number,  2520. 

Geographic  distribution. — Known  only  from  the  type  locality. 

Habitat — Wet  ground  under  tall  tules  {Sci^pus  olneyi)^  where  the 
runways  extend  through  mud  and  water  in  a  little  marsh  around  a 
warm  spring. 

General  characters. — Size  and  proportions  about  as  in  edax^  colors 
not  so  dark,  tail  long,  skull  heavy  and  angular,  middle  upper  molar 
with  rounded  open  or  closed  i)osterior  loop. 

Colors. —  Winter  pelage:  Upperparts  dark  buffy  gray,  slightly  darker 
than  in  californicus,  but  not  so  black  as  in  edax;  belly  smoky  grfiy, 
tail  indistinctly  bicolor,  brown  above,  grayish  below;  feet  brownish 
gray,  not  dusky.  Yonng:  Upperparts  black,  belly  grayish,  a  black  dor- 
sal stripe  retained  until  the  animals  are  half  grown. 

Cranial  characters. — Skull  of  adult  angular  and  heavily  ridged;  in 
general  characters  resembling  that  of  edax,  but  with  more  trunciite 
posterior  tip  of  nasals,  heaviei  dentition,  and  well-developed  inner  pos- 
terior loop  of  middle  upper  molar.  The  same  characters  and  larger 
size  distinguish  it  from  those  of  vallicola  and  valifornivus^  and  the  wide 
incisive  foramina  with  many  other  characters  distinguish  it  from  that 
of  its  nearest  neighbor — nevadensis. 

Measurements. — Type:  Total  length, 210;  tail  vertebrae, G7 ;  hind  foot, 
25.  Average  of  6  adults:  203;  65;  25.1.  >>7rw/Z  (of  type) :  Hasallengtb, 
31;  nasals,  10;  zygomatic  breadth,  19;  mastoid  breadth,  13.6;  alveolar 
length  of  upper  molar  series,  8.7. 
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General  retnarJcs. — Microtus  scirpensis  stands  uearest  to  M.  cdax,  and, 
except  for  the  more  completely  developed  posterior  loop  of  middle 
upper  molar,  fits  into  the  californieus  group.  Among  14  specimens  the 
loop  is  closed  in  7  and  open  in  7,  while  among  43  specimens  of  edax  it 
is  closed  in  2,  open  in  32,  and  absent  in  0,  and  among  100  specimens  of 
californieus  it  is  closed  in  3,  open  iu  20,  and  absent  in  77.  Although 
resembling  pennsylvanicus  in  the  fifth  loop,  in  other  characters  it  does 
not  approach  that  group  or  any  of  its  forms.  In  range  it  comes  nearer 
to  vallicola  than  to  cdax  or  calij'ornicns^  but  from  vallicola  it  differs  in 
the  same  way  as  from  californieus. 

Specimens  examined, — Total  number,  14,  from  the  type  locality. 

MICROTI  S  OPERARirS  (Nelson).     Tundra  Vole. 

Arricola  operarius  Nelson,  Proc.  Biol.  Soc.  Wash.,  VIII,  139,  Dec.  28,  1893. 

Type  locality, — St.  Michael,  Alaska. 

Geographic  distribution, — Barren  grounds  from  Bristol  Bay,  St. 
Michael,  and  Kowak  Kiver,  Alaska,  east  to  Anderson  Eiver. 

Habitat. — Mossy  tundras. 

General  characters, — Size  small;  tail  short,  densely  haired ;  ears  small 
and  wholly  concealed  in  long  winter  fur;  colors  yellowish;  skull  slender 
and  narrow ;  dentition  light. 

Color, —  Winter  pelage:  Upperparts  dark  rich  buff,  slightly  tinged 
along  back  with  black-tipped  hairs;  sides  paler;  b^lly  pale  buffy  or 
creamy  white;  tail  soiled  whitish  below  and  on  sides,  a  partly  con- 
cealed blackish  dorsal  line;  feet  gray;  heels  tinged  with  dusky.  Sum- 
mer pelage:  Darker  yellowish  above,  more  buffy  below. 

Cranial  characters, — Skull  rather  slender  and  narrow,  angular  and 
well  ridged  in  adults;  nasals  slender,  ending  even  with  arm  of  pre- 
maxilla";  bulhe  small  and  narrow;  palate  low;  incisive  foramina  short, 
constricted  posteriorly ;  incisors  projecting  well  in 
front  of  nasals;  molars  very  light ;  m2  with  4  closed       Ot^^!^X}^^i>(}^^ 
sections;  m3  with  3  closed  triangles,  3  outer  and  3 
inner  salient  angles  and  terminal  loop;  ml  with  4     /\AiilVUiIVVQ^Q/) 
closed  triangles,  3  outer  and  5  inner  salient  angles,     ^--''vvvWXA^^ 
and  fifth  triangle  open  and  confluent  with   short    Fio.i.-Moiarenamei pat- 
terminal  loop,  as  in  M,  ratticep^  of  Europe.  ^®''"  of  Microtus  opera- 

Measurements, — Type  (immature,  measured  in 
dry  skin):  Total  length,  110;  tail  vertebra*,  28;  hind  foot,  18.  Aver- 
age of  10  adult  topotypes,  1G8;  40;  10.7.  Skull  (of  type) :  Basal  length, 
22.4;  nasals,  r>.8;  zygomatic  breadth,  12.4;  mastoid  breadth,  10.7;  alve- 
olar length  of  upper  molar  series,  5.5.  Skull  (of  adult  $  ,  Xo.  9899): 
27;  8;  16;  12.3;  G.3. 

General  remarks, — Mr.E.W.  Nelson  found  these  voles  abundant  along 
the  coast  tundras  of  Bering  Sea  from  Cape  Vancouver  north  to  Bering 
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Strait,  and  on  NeKson,  St.  Michael,  and  Stewart  islands.'    Mr.  W.  H. 
Osgood  found  them  extending  southward  into  the  timbered  region  as 
far  as  the  point  where  the  Yukon  crosses  the  Alaska  boundary. 
Specimens  examined. — ^Total  number,  81,  from  the  following  localities: 

Alaska:  St.  Michael,  65;  Kowak  River,  1;  Kagiktowik,  1;  Bristol  Bay,  1; 
Fort  Yukon,  8;  Circle,  1;  40  miles  above  Circle,  2;  International  boundary 
on  Yukon,  1;  Yukon  River  (200  miles  southwest  of  Fort  Yukon),  1. 

MICROTUS  MAC1?>RLANI  Merriam.     Macfarlane  Vole.      - 
Microtus  mao/arJani  Merriam,  Proc.  Wash.  Aca<1.  Soi.,  II,  24,  March  14, 1900. 

Type  locality. — Fort  Anderson,  Anderson  Eiver,  Northwest  Terri- 
tory. 

Geographic  distribution. — Tundra  region  of  Arctic  America,  east  of 
the  Mackenzie  Eiver. 

General  clmracters^ — Similar  to  operarius  in  external  characters,  but 
with  shorter  tail,  shorter,  wider  skull  and  more  projecting  incisors. 
Fur  very  long  and  soft  in  winter  specimens. 

Color. —  Winter  pelaife:  Upperparts  light  buflfy  gray;  belly  whitish; 
feet  silvery  gray;  tail  sharply  bicolor,  black  above,  white  below.  Sum- 
mer pelage:  Darker  and  brighter  buff  or  ochraceous.  Young:  More 
grayish. 

Cranial  characters. — Compared  with  operarius:  Skull  short  and  wide; 
nasals  shorter;  incisors  more  projecting;  bullte  wider;  incisive  fora- 
mina shorter;  molars  slightly  heavier;  enamel  pattern  the  same.  With 
yakutatensis:  Size  smaller;  coloration  brighter;  skull  flatter;  nasals 
shorter;  incisors  more  projecting;  interparietal  smaller. 

Measurements. — ^Type  (in  dry  skin):  Tail  vertebrie,  29;  hind  foot, 
18.6;  topotype  (No.  9144) :  tail,  27 ;  hind  foot,  19.  Skull  (of  type) :  Basal 
length,  26;  nasals,  7;  zygomatic  breadth,  15.5;  mastoid  breadth,  12.5; 
alveolar  length  of  upper  molar  series,  6. 

General  remarks. — Material  is  so  scanty  from  the  Arctic  regions  that 
little  is  known  of  the  range  of  this  form,  whether  it  meets  and  grades 
into  operarius  or  yakutatensis,  or  whether  it  has  a  restricted  and  isolated 
range.  ' 

Specimens  examined. — Total  number,  18,  from  the  following  local- 
ities : 

Northwest  Territory:    Fort   Anderson,  4;   Mackenzie  River,   11;    'Arctic 
Coast,'  3. 

JtflCROTUS  YAKUTATENSIS  Merriam.     Yakutat  Vole. 
Microtus  yakutatensis  Merriam,  Proc.  Wash.  Acad.  Sci.,  II,  22.    March  14, 1900. 

Type  locality. — Yakutat  Bay  (north  shore),  Alaska. 
Geographic  distribution. — Mainland  of  Alaska  from  Glacier  Bay  to 
Prince  William  Sound. 


I  Proc.  Biol.  Soc.  Wash.,  VIII,  140, 1893. 
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General  chardcters. — Size  mediam,  aboat  equal  to  operarius,  less  than 
that  of  any  of  the  island  forms  of  the  groap.  Color  dusky,  as  in 
sitkenHs^  but  belly  whitish.  Skull  of  adult  male  heavily  ridged;  bullie 
medium,  rounded;  interparietal  large,  shield-shaped. 

Color. — Summer  pelage:  Upperparts  dusky  gray,  with  a  trace  of 
brownish,  darker  dorsally;  belly  washed  with  soiled  white  or  pale 
buffy;  tail  sharply  bicolor,  sooty  or  black  above,  whitish  below;  feet 
silvery  gray,  soles  black.  Young:  Quarter-grown  specimen  (June  19), 
darker  gray  than  adult,  with  black  nape,  whitish  belly,  sharply  bicolor, 
black  and  white  tail. 

Cranial  citaracters. — Skull  heavy,  ridged  and  angular  in  adult  male; 
interparietal  large,  shield-shaped;  nasals  long,  with  median  constric- 
tion ;  dentition  heavy.  From  the  skull  of  operarius  it  differs  in  greater 
width,. larger  bullae,  heavier  dentition;  from  that  of  unalascemis  jn 
smaller  size,  larger  interparietal,  slenderer  nasals,  smaller  bullae, 
shorter  pterygoids.  Molar  pattern  as  in  operarius.  Skulls  of  adult 
females  conspicuously  smoother  and  less  ridged  than  in  males. 

Measurements. — Average  of  10  adults  (5  males  and  5  females)  from 
type  locality:  Total  length,  161;  tail  vertebrae,  37;  hind  foot,  20.6. 
Skull  (of  type,  ^  ad.,  No.  98005) :  Basal  length,  28;  nasals,  8;  zygomatic 
breadth,  16;  mastoid  breadth,  13;  alveolar  length  of  upper  molar 
series,  7. 

General  remarks. — This  mainland  form  is  readily  distinguished  from 
any  of  the  island  species  of  the  group  by  either  cranial  or  external 
characters,  although  it  shows  closer  relationship  with  some  of  them 
than  with  the  neighboring  mainland  species,  operarius.  If  it  has  an 
uninterrupted  range  to  the  north  it  may  grade  into  operarius,  but  at 
present  there  is  no  intermediate  material  to  show  whether  it  does  or  not. 

Specimens  exarnined. —TotoX  number,  47,  from  the  following  localities : 

Alaska:  Yukntat,  29;  Glacier  Bay,  17;  Prince  William  Sound,  1. 
MICROTUS  KADIACENSIS  Memam.    Kadiak  Vole. 
Microtns  kadiaoenne  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  222,  July  15, 1897. 

Type  locality, — Kadiak  Island,  Alaska. 

Geographic  distribution. — Known  only  from  the  type  locality. 

General  characters. — Size  about  that  of  sitkensis;  belly  white;  ears 
very  small;  bulliv.  small  and  narrow;  basioccipital  short  and  wide. 

Color. — Summer  pelage:  Yellowish  brown  above,  with  scattered  black 
hairs;  sides  paler;  belly  washed  with  pure  white;  feet  silvery  gray, 
heels  dusky,  soles  blackish;  tail  not  sharply  bicolor,  black  above, 
whitish  below.     Young  (in  June) :  Dull  buffy  gray  above,  maltese  below. 

Cranial  characters. — Skull  flat,  long,  and  narrow;  audital  bullae  small 
and  laterally  compressed;  basioccipital  short  and  wide;  palate  low, 
with  sloping  median  ridge,  lateral  pits  deeper,  and  incisive  foramina 
wider  than  in  sitkensis;  nasals  short,  not  reaching  posterior  tips  of  pre- 


Digitized  by  VjOOQ IC 


42  NORTH   AMERICAN   FAUNA.  [wo.  17. 

maxillae;  incisors  projecting;  molars  small;  m3  with  3  closed  triangles 
and  elliptical  terminal  loop,  making  3  inner  and  3  outer  salient  angles^ 
as  in  operarius. 

Measurements. — Average  of  fi\^  adult  males:  Total  length,  188;  tail 
vertebrae,  50 ;  hind  foot,  2 1 .  Skull  (of  topotype,  ^  ad.  No.  97969,) :  Basal 
length,  28;  nasals,  8;  zygomatic  breadth,  1G.5;  mastoid  breadth,  13.2; 
alveolar  length  of  upper  molar  series,  6.4. 

Remarks. — This  insular  species  belongs  to  the  operarius  group,  but 
differs  from  operarius  in  larger  size,  smaller  bullte,  and  transversely 
longer  and  narrower  interparietal. 

Specimens  examined, — Total  number,  12,  from  the  type  locality. 

MICROTU8  UNALA8CENSIS  Merriam.     Unalaska  Vole. 
Microtus  unalascenHa  Meiriain,  Proc.  Biol.  Soc.  Wash.,  XI,  222,  July  15,  1897. 

Type  locality. — Unalaska,  Alaska. 

Geographic  distribution — Island  of  Unalaska. 

General  characters. — Larger  and  more  robust  than  operarius]  belly 
white;  feet  light  gray;  skull  well  arched  and  heavily  ridged;  bullte 
large  and  well  rounded. 

Color. — Upperparts  dull  yellowish  brown,  darkest  on  head  and  rump; 
end  of  nose  whitish;  belly  white  or  slightly  soiled  whitish;  feet  light 
gray  witli  dusky  soles;  tail  bicolor,  a  narrow  line  of  blackish  above, 
soiled  white  below.     Young:  Similar  to  adult. 

Cranial  characters. — Skull  considerably  arched,  deep,  heavy,  and 
angular;  frontals  heavily  ridged  in  old  age;  bulla?  medium,  much  larger 
than  in  operarius  or  Jcadiacensis]  basioccipital  narrowly  constricted 
between  bulhi*;  dentition  actually  and  relatively  heavier  than  in  opera- 
rius; molar  pattern  the  same;  m3  with  3  closed  triangles  and  an  inner 
salient  angle  confluent  with  rounded  posterior  loop ;  ml  with  4  closed 
triangles,  the  fifth  triangle  confluent  with  shortened  anterior  loop. 

Measurements. — Type,  9  im.:  Total  length,  122;  tail  vertebrae,  28; 
hind  foot,  10.  Adult  S  topotype.  No.  979G3:  181;  38;  22.  Skull  (of 
topotype):  Basal  length,  30;  nasals,  8;  zygomatic  breadth,  17.7;  mas- 
toid breadth,  14;  alveolar  length  of  upper  molars,  7. 

Specimens  examined. — Total  number,  9,  from  the  type  locality. 

MICROTUS  UNALASCENSIS  POPOFENSIS  Merriam.     Popof  Island  Vole. 

Microtus  nnalascensis  popof en^is  Merriam,  Proc.  Wash.  Acad.  Sci.,  II,  22,  March  14, 
1900. 

Type  locality. — Popof  Island,  Shumagin  group,  Alaska. 

Geographic  distribution. — Known  only  from  Popof  Island. 

General  characters. — Similar  to  kadiaeensis^  but  slightly  larger,  with 
larger  feet,  relatively  shorter  and  sharply  bicolor  tail.  Skull  less  ridged, 
with  larger  buUa^  and  heavier  molars.  In  size  and  proportions  more 
nearly  agreeing  with  unalascensiSj  from  which  it  differs  in  wholly  dusky 
nose,  less  ridged  skull,  smaller  audital  bulhc  and  deeper  prezygomatic 
notch. 
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Color. — General  coloration  not  readily  distinguishable  from  that  of 
ladiacensis;  upperparts  dark  yellowish  brown;  nose  dusky  to  tip; 
heWy  soiled  white  or  pale  buffy;  tail  sharply  bicolor,  whitish  below, 
dusky  or  black  above;  feet  silvery  gray,  with  black  soles  and  dusky 
heels. 

Cranial  characters. — Skull  rather  long  and  narrow;  frontals  not 
riilged  in  adults;  prezygoniatic  notch  deep;  audital  bullte  medium, 
not  narrowly  constricted  as  in  Icadiacensis,  nor  large  and  rounded  as 
in  unalascensis;  palate  with  posterior  point  projecting  into  pterygoid 
fossa;  incisive  foramina  short  and  wide;  molar  pattern  as  in  operarius 
except  in  m3,  which  has  normally  4  inner  and  3  or  4  outer  salient 

angles;  ml  has  4  closed  and  1  open  triangle  as  in  operarius. 

Measurements. — Average  of  3  topotypes:  Total  length,  165;  tail  ver- 
tebrae, 38;  hind  foot,  22.4.  An  adult  9  ,  No.  97959:  188;  43;  22.  Skull 
(of  type.  No.  9795G,  ^  ad.) :  Basal  length,  29.4;  nasals,  8.5;  zygomatic 
breadth,  17.5;  mastoid  breadth,  13.5;  alveolar  length  of  upper  molar 
series,  7.2. 

General  remarks. — This  species  needs  comparison  only  with  unalas- 
censis  and  kadiacensis^  from  both  of  which  it  diiiers  in  slight  external 
and  well-marked  cranial  characters.  The  three  are  evidently  from  the 
same  original  stock  that  from  long  insular  seiiaratiou  has  been  modified 
by  somewhat  varied  conditions. 

Specimens  examined. — Total  number,  7,  from  the  type  locality. 

MICROTUS  SITKENSIS  Merriam.    Sitka  Vole. 
Mierolua  aitkensis  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  221,  July  15,  1897. 

Type  locality. — Sitka,  Alaska. 

Geographic  distribution. — Known  only  from  Baranof  Island,  Alaska. 

General  characters. — Size  medium,  about  that  of  unalascensis;  color 
yellowish  brown  above  and  below;  skull  rather  fiat,  wide  interorbR- 
ally;  interparietal  triangular;  molars  small;  ml  with  4  or  5  closed 
triangles. 

Color. — August  pelage :  Upperparts  rusty  brown,  brightest  on  rump 
and  nose,  besprinkled  with  blackish  hairs;  sides  paler;  belly  washed 
with  dark  buff;  nose  blackish;  feet  silvery  plumbeous;  heels  and  soles 
black;  t^il  sharply  bicolor,  black  above,  pale  buff  below. 

Cranial  characters. — Skull  long  and  flat,  with  no  trace  of  superciliary 
ridges,  wide  interorbitally;  tip  of  nasals  reaching  back  of  premaxilla*; 
interparietal  narrow,  subtriangular;  buUne  medium  and  globose;  pal. 
ate  long  and  flattened,  lateral  bridges  low,  lateral  pits  shallow;  incisive 
foramina  short  and  narrow;  incisors  projecting  well  beyond  nasals; 
dentition  slightly  more  intricate  than  in  operarius;  ml  has  4  or  5 
closed  triangles  and  a  rounded  terminal  loop  with  a  sharp  inner  salient 
angle;  m3  has  3  closed  triangles  and  4  inner  and  4  outer  salient 
angles. 
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Measurements. — Type,  S  ad.:  Total  length,  156;  tail  vertebrae,  42; 
hind  foot,  23.  Adult  9  topotype:  190;  45;  22.  Skull:  Basal  length, 
25.5;  nasals,  7;  zygomatic  breadth,  14.2;  mastoid  breadth,  11.3;  alve- 
olar length  of  upper  molar  series,  6.  Skull  (of  tojiotype,  9  ad.):  30; 
8;  17.7;  14;  7. 

Remarks, — Microtns  sitkensis  belongs  to  a  well-marked  group  of  the 
subgenus  Microtus  with  the  molar  pattern  of  M.  rattieeps  of  Europe, 
although  in  sitkensis  mi  is  usually  closed  up,  making  5  triangles 
instead  of  4. 

Specimens  examined. — ^Total  number,  2,  from  the  type  locality. 

MICROTUS  INNUITUS  Merriam.     Innuit  Vole. 
Microtu9  innuiius  Merriam,  Proc.  Wash.  Acad.  Sci.,  II,  21,  March  14,  1900. 

Type  locality. — St.  Lawrence  Island,  Bering  Sea,  Alaska. 

Geographic  distribution. — Known  only  from  St.  Lawrence  Island. 

General  charoAiters. — Size  large;  tail  of  medium  length,  sharply 
bicolor;  skull  wide  and  low,  with  projecting  incisors;  dentition  mainly 
as  in  the  operarius  group. 

Cranial  characters, — Skull  ridged  and  angular,  not  much  arched; 
braincase  short  and  wide;  nasals  short  and  cuneate,  falling  consider- 
ably back  of  base  of  incisors;  interparietal  STnall,  semicircular;  bulUe 
large,  somewhat  flattened  and  angular;  pterygoids  short;  interptery- 
goid  fossa  very  narrow;  dentition  heavy,  incisors  conspicuously  pro- 
jecting; molars  with  sharply  constricted  enamel  folds;  ml  with  only  4 
closed  triangles,  m3  with  three  closed  triangles,  a  short  i)Osterior  loop, 
and  long  posterior  inner  salient  angle. 

Measurements. — Tail  y^rtebrjp,  44;  hind  foot,  23.  Skull  (of  type): 
Basal  length, 32.5;  nasals,  9;  zygomatic  breadth,  19.5;  mastoid  breadth, 
15.3:  alveolar  length  of  upper  molar  series,  7.2. 

General  remarks. — The  si)ecimen8  from  St.  Lawrence  Island  were 
taken  from  regurgitated  pellets  of  owls  and  jaegers,  and  consist  of 
skulls,  feet,  tails,  and  imperfect  skeletons.  The  animals  are  abundant. 
Many  were  seen  running  in  the  grass  by  members  of  the  Harriman 
party  who  landed  for  a  short  time  on  the  island.  The  species  of 
Microtus  coming  geographically  nearest  to  St.  Lawrence  Island  is 
tshuktshorum  Miller,  from  Plover  Bay,  on  the  Siberian  coast,  a  tiny  spe- 
cies bearing  little  resemblance  to  the  present  one. 

Specimens  examined. — Ten  more  or  less  imperfect  skulls,  besides  feet, 
tails,  and  parts  of  skeletons,  from  the  type  locality. 

MICROTUS  ABBREVIATUS  Miller.     Hall  Island  Vole. 
Microtm  ahbreviatus  Miller,  Proc.  lUol.  Soc.  Wash.,  XIII,  13,  Jan.  31,  1899. 

Type  locality. — Ilall  Island,  Bering  Sea,  Alaska. 

Geographic  distribution. — Known  only  from  Hall  Island. 

General  characters. — Size  rather  large;  tail  very  short,  and  densely 
haired;  ears  concealed  in  long  fur;  feet  large  and  stout,  measuring 
about  23. 
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Color. — July  pelage:  Upperparts  dark  baff  or  yellowish  brown,  bright- 
est over  ears,  face,  and  rump;  belly  creamy  white  or  pale  buff;  tail 
sharply  bicolor,  a  narrow  line  of  dark  brownish  above,  creamy  below; 
feet  soiled  white.     Young  (half-grown  specimens) :  Duller  and  darker. 

Cranial  characters. — Skull  similar  to  that  of  unalascensis  in  size  and 
general  appearance,  but  more  heavily  ridged,  with  deeper  prezygomatic 
notches,  larger,  more  quadrangular  interparietal,  shallower   lateral 
pits  of  palate;  slightly  smaller  and  especially  narrower  audital  bullae; 
rather  lighter  dentition,  with  different  molar  pattern,    ml  and  m2  with 
base  of  posterior  triangles  broadly  open;  m3  shortened,  with  but  2 
closed    triangles,  3   outer,  and  4   inner  salient     /v  a     a     /v         ' 
angles,  the  third  triangle  opening  into  short  pos-     (/TT^r\jCy^^ 
terior  loop;  mT  with 5  completely  closed  triangles, 
and  a  well  developed  anterior  trefoil,  4  outer,  and  a  r  ^  a  fv 

5  inner  sharp,  salient  angles  back  of  terminal     C!)^^^v0^yO^^^^ 
loop.    From  the  St.  Matthew  Island  subspecies 

^   ,..,,.«.         .  ,  ,,  „  «  Fig.  5. -Molar  enamel  pat- 

fisheriy  it  differs  in  molar  pattern  as  from  unalas'      tern  of  Mierotus  abbrevi- 
censiftj  and  also  in  slenderer  skull  and  rostrum,      a<u*(x5). 
slenderer  zygomata,  and  wider  interpterygoid  fossa. 

Measurements. — Average  of  4  adult  topotypes:  Total  length,  160; 
tail  vertebne,  25.7;  hind  foot,  23.3.  Skull  (of  No.  97981,  S  ad.):  Basal 
length,  30.3;  nasals,  8.8;  zygomatic  breadth,  18;  mastoid  breadth,  14; 
alveolar  length  of  upper  molar  series,  7. 

General  remarks. — Mierotus  abhreviatus  was  described  from  an  alco- 
holic 8i)ecimen  retaining  none  of  the  original  colors.  On  the  Harriman 
expedition  7  specimens  were  collected  July  14  on  Hall  Island,  and  for 
the  first  time  the  natural  appearance  of  the  animal  was  made  known. 
In  external  characters  it  strongly  resembles  a  lemming  on  account  of 
the  short  tail,  long  fur,  and  stout  form,  but  the  skull  Is  that  of  a  robust 
Mierotus.  .  It  belongs  to  the  subgenus  Mierotus^  and  in  general  char- 
acter comes  nearest  to  the  operarius  group,  from  which  it  is  excluded, 
however,  by  its  unique  molar  pattern — m3  having  but  2  closed  tri- 
angles, while  ml  has  5. 

Specimens  examined. — Total  number,  8,  from  the  type  locality. 

MICROTUS  ABBREVIATUS  FISHERI  Merriam.     St.  Mattlrew  Island  Vole. 
MicrQtHB  abbreviatus  fisheri  Merriam,  Proc  Wash.  Acad.  Sci.,  II,  23,  March  14, 1900. 

T^e  locality. — St.  Matthew  Island,  Bering  Sea,  Alaska. 

Geographic  distribution. — Known  only  from  St.  Matthew  Island. 

General  characters. — Similar  to  abbreviatus,  but  slightly  larger  and 
darker;  rostrum  longer  and  heavier;  nasals  anteriorly  expanded  and 
posteriorly  notched. 

Color. — Summer  pelage  (July  specimens):  Upperparts  dark  rich  buff, 
brightest  over  ears,  face,  and  rump,  sprinkled  with  black  hairs  over 
back;  belly  strong  clear  buff;  tail  buflf,  with  concealed  dusky  line  above; 
feet  pale  buffy.     Young  (half- grown  specimens):  Duller  and  darker. 
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Cranial  chara4)ter8. — Skull  larger  than  in  abbreviattutj  with  relatively 
narrower  brainease;  rostrum  longer  and  heavier  on  account  of  the 
longer,  anteriorly  spreading  nasals;  posterior  tip  of  nasals  distinctly 
notched;  dentition  slightly  heavier  than  in  abbreviatus,  hut  with  essen- 
tially the  same  molar  enamel  pattern. 

Measurements. — Average  of  7  adults,  1  male  and  C  females,  fnnu  St. 
Matthew  Island:  Total  length,  166;  tail  vertebne,  27;  hind  foot,  22.7. 
One  adult  3  :  178;  32;  24.  Skull  (No.  97970,  S  ad.):  Basal  length, 
31.3;  nasals,  9.8;  zygomatic  breadth,  19;  mastoid  breadth,  14;  alveolar 
length  of  upper  molar  series,  7.3. 

General  remarks, — Microtns  a.  fisheri  needs  comparison  only  with 
abbreviatnsy  from  which  it  ditters  in  well-marked  subspecific  characters. 
The  external  dift'erences  are  less  marked  than  the  cranial,  as  a  natural 
result  of  the  very  similar  conditions  on  the  neighboring  islands  occu- 
pied by  the  two  forms.  Hall  Island,  the  home  of  abbreviatus^  is  sepa- 
rated from  St.  Matthew  Island,  the  home  of  Jisheri,  by  about  4  miles  of 
deep  sea. 

Specimens  examined, — Total  number,  8,  from  the  type  locality. 

MICROTUS  TOWNSENDI(Bachmau).     Townsend  Vole. 

Jrricola  townaendi  BachinaD,  Journ.  Acad.  Nat.  Sci.  Phila.,  VIII,  60,  PL  I,  1839. 
Arricola  occidetitalis  Peale,  11.  S.  Expl.  Expd.,  Mammalogy,  45,  1848.     (Puget  Sound.) 

Type  locality. — Lower  Columbia  Eiver,  u€a\v  mouth  of  Willamette,  on 
or  near  Wappatoo  (or  Sauvie)  Island. 

Geographic  distribution. — Low  country  west  of  the  Cascades,  from 
Port  Moody,  British  Columbia,  south  to  the  Willamette  Valley  and  to 
Yaquina  Bay,  Oregon,  in  Transition  zone. 

Habitat — Open  grass  land,  pastures,  fields,  and  dry  meadows. 

General  characters. — Size  large;  fur  thin  and  harsh;  ears  conspicuous 
above  fur;  color  dark  brownish;  a  pair  of  conspicuous  glands  on  hips 
in  adult  males. 

Color. — Summer  pelade:  Back  Vandyke  brown,  much  darkened  with 
long  black  hairs;  sides  dark  buffy  gray;  belly  grayish  or  dusky;  tail 
blackish,  scarcely  lighter  below;  feet  plumbeous  gray.  Winter  pelage 
(imperfect  in  late  October  and  April  specimens):  Slightly  grayer  above 
and  lighter  below.  Young:  Darker  than  adult,  with  dusky  belly  and 
blackish  feet  and  tail. 

Cranial  characters. — Skull  long  and  not  much  arched;  angular  and 
heavily  ridged  in  old  age;  sui)erdliary  ridges  conspicuous;  incisive 
foramina  long  and  narrow,  constricted  posteriorly;  lateral  ))its  of  palate 
deep:  bulhe  medium  in  size  and  well  rounded;  dentition  heavy;  m2 
with  four  closed  sections;  m3  with  3  closed  triangles,  4  inner  and  3 
outer  salient  angles;  ml  with  5  closed  triangles,  5  inner  and  4  outer 
salient  angles.  The  long,  narrow  incisive  foramina  distinguish  the 
skull  most  readily  from  that  of  cali/ornicus. 
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Measurements. — Adult  male  from  Oregon  City,  Ore^.:  Total  length, 
226;  tail  vertebne,  66;  hind  foot,  26.  Average  of  10  adults,  5  6  and  5  9 , 
from  Avon,  Wash. :  193;  64;  2.).4.  Skull  (No.  56907,  from  Oregon  City, 
Oreg.):  Basal  length,  29.2;  nasals,  8.4;  zygo- 
matic breadth,  17.1;  mastoid  breadth,  13.5;  /ViJlsSl^h^fSSir^!^^^^ 
alveolar  length  of  upper  molar  series,  7.5.  y/\j\j\J\r^^^ 

General  remarks. — Microtus  townsendi  has 
no  close  affinities  with   any  species  except     cf)J^\ilii/)({^^ 
tetramerns  of  Vancouver  Island.     Except  for      ^^-^nmJVT/O  vY^ 
the  conspicuous  hip  glands,  it  conies  nearest    fig.  e -MoUr enamel  pattern  of 

.      ^,        ,  .  ,  J  J  .  Microtus  toioHtendi  { y  5). 

to  the  longicauaus  and  moraax  group  m  com- 
bination of  general  characters.     Almost  no  variation  is  shown  through- 
out its  rather  limited  range,  and  there  are  no  characters  by  which  to 
recognize  oeeidentalis  even  as  a  subspecies. 

Specimens  examined. — Total  number,  74,  from  the  following  localities: 

Oregon:  Oregon  City,  1;   Auujsville,  2;   Yaquina  Bay,  5;  Newport,  6;  Shel- 

bnm,  1  (im) ;  Salem,  1. 
Washington:  Tenino,  2 ;  Steilacoom,  3 ;  Roy,  2 ;  Kent,  1 ;  Lake  Washington, 

Seattle  (south  end),  3;  Avon,  25;  Mount  Vernon,  4;  Sauk,  1. 
Britiah  Columbia:  Port  Moody,  16;  Chilli wack,  1. 

MICROTUS  TKTRAMERIIS  (Rhoads).     Vancouver  Vole. 

Jrricola  (Tetramerodon)  itUramerHS  Rhoa<l8,  Proc.  Acad.  Nat.  Sci.  Phlla.,  Oct.,  1894, 
283. 

Type  locality. — Beacon  Eill  Park,  Victoria,  Britisli  Columbia. 

Geographic  distribution, — Southern  end  of  Vancouver  Island. 

General  characters, — Like  townsendi,  but  slightly  smaller,  with  slen- 
derer feet  and  tnil  and  narrower,  slenderer  skull. 

Color. — Indistinguishable  from  that  of  townsendi,  in  either  winter  or 
summer  i>elage. 

Cranial  characters. — Skull  smaller,  slenderer,  and  less  arched  than  in 
townsendi,  with,  superciliary  ridges  never  quite  meeting;  nasals  rela- 
tively shorter  and  more  spreading  anteriorly;  incisors  slenderer;  molars 
smaller  but  with  the  same  enamel  pattern. 

Measurements. — Average  of  6  adult  males  from  Goldstream  (near 
Victoria),  Vancouver  Island:  Total  length,  177;  tail  vertebra*,  54.3; 
hind  foot,  22.  The  largest  of  a  series  of  14:  190;  60;  23.  Skull  (No. 
91001,  S  ad.):  Basal  length, 27.3;  nasals,  7.8;  zygomatic  breadth,  10; 
mastoid  breadth,  12.4;  alveolar  length  of  upper  molar  series,  0.7. 

General  remarks, — The  marked  difference  in  size,  together  with  slight 
cnmial  characters,  separates  this  insular  form  as  an  easily  recognizable 
s|>ecies.  Specimens  of  townsendi  from  the  nearest  localities  on  the 
mainland,  Port  Moody,  British  Columbia,  and  Avon,  Wash.,  show  no 
tendency  toward  tetramerus.  The  small  series  of  specimens  includes 
both  summer  and  winter  pelage. 

Specimens  examined. — Total  number,  17,  from  near  the  type  locality: 
Vancouver  Island,  B.  C:  Goldstream,  16;  near  Victoria,  1. 
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MICROTUS  LONGICAUDUS  (Merriam).    Long-taUed  Vole. 
Arvioola  (Mynames)  loiifficaudu9  Merriam,  Am.  Nat.,  XXII,  934-935,  Oct.,  1888. 

Type  locality. — Custer,  S.  Dak.  (in  the  Black  Hills  at  an  altitude  of 
about  6,500  feet). 

Oeographie  distribution. — Boreal  cap  of  the  Black  Hills  and  down 
some  of  the  cold  streams  well  into  the  Transition  zone. 

Habitat. — Banks  of  cold  streams  and  in  mountain  meadows. 

General  characters. — Size  of  body  about  equal  to  that  of  Mierotus 
pennsylvanicus;  tail  much  longer^  ears  larger;  colors  grayer;  skull 
flatter;  braincase  wider. 

Color, — Summer  pelage:  Upi)erpart8  dull  bister,  darkened  with  nu- 
merous black-tipped  hairs,  becoming  grayish  on  the  sides  and  shading 
into  dull,  buflFy  gray  on  belly ;  feet  plumbeous;  tail  dimly  bicolor,  black- 
ish above,  soiled  whitish  below.  Winter  pelage  (old  and  faded  in  a  June 
specimen  from  Sundance,  Wyo.):  Upperparts  grayish  bister,  mixed 
with  blackish-tipped  hairs,  shading  gradually  into  slightly  paler  sides 
and  dull  whitish  belly;  tail  distinctly  bicolor;  feet  soiled  whitish. 

Cranial  characters. — Skull  long  and  not  much  arched;  rostrum  long; 
nasals  reaching  to  anterior  plane  of  incisors;  buUsB  large  and  rounded; 
molar  pattern  similar  to  that  of  pennsylvanicus^  except  for  absence  of 
I)08terior  loop  in  middle  upper  molar;  m3  with  3  closed  triangles,  3 
outer  and  4  inner  salient  angles;  ml  with  anterior  loop,  5  closed  tri- 
angles, 4  outer  and  5  inner  salient  angles.  From  mordax  it  differs  in 
slightly  shorter,  heavier  rostrum  and  wider  nasals;  narrower  interptery- 
goid  fossa;  wider  expansion  of  jugal;  shorter  and  wider  condyloid 
ramus  of  mandible. 

Jfccwwremente.— Type,  $  ad.:  Total  length,  185;  tail  vertebnp,  65; 
hind  foot,  21.  Topotype,  9  ad.:  184;  61;  22.  Skull  (of  type):  Basal 
length,  25;  nasals,  7.8;  zygomatic  breadth,  15.2;  mastoid  breadth,  11.6; 
alveolar  length  of  upper  molar  series,  6.3. 

General  remarks. — Mierotus  longicaudus  stands  as  one  of  the  few  out- 
lying and  isolated  forms,  though  the  first-described  species  of  its  widely 
distributed  group.  Its  nearest  neighbor  is  M.  mordax  of  the  Bighorn 
Mountains,  Wyoming,  between  which  range  and  the  Black  Hills  neither 
species  is  known  to  occur. 

Specimois  examined. — Total  number,  6,  from  the  following  localities: 

South  Dakota:  Caster,  2. 

Wyomiug:  Sundance  (in  the  western  edge  of  the  Black  Hills),  4. 

MICROTUS  MORDAX  (Merriam).     Cantankerous  Vole. 

Arricola  (Mynomes)  mordax  Merriam,  North  American  Fanna  No.  5,  61,  Jnly  30. 1891. 
Mierotus  rellero8U8  Allen,>  Bui.  Am.  Mns.  Nat.  Hist.,  XH,  7,  March,  1899.     (Liard 

River,  Northwest  Territory.) 
Miorotud  cautus  Allen,'  Bui.  Am.  Mus.  Nat.  Hist.,  XII,  7,  March,  1899.     (Hell  Gate, 

Liard  River,  Northwest  Territory.) 

'The  types  uf  Mierotus  vellerosus  and  M,  cauiuSf  kindly  loaned  me  for  comparison 
by  Dr.  Allen,  agree  in  every  character  with  specimens  in  corresponding  pelage  of 
M.  mordax  from  its  type  locality.  The  type  of  vellerosus,  collected  May  4,  shows  the 
dark  brownish-gray  back  of  imperfect  summer  pelage,  while  the  type  of  oauims,  col- 
lected November  29,  shows  the  light  gray  pelage  of  early  winter. 
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Type  locality, — Sawtooth  (or  Alturas)  Lake,  east  foot  of  the  Sawtooth 
Mountains,  Idaho. 

Geographic  distribution. — Rocky  Mountains  and  outlying  ranges  from 
latitude  60^  to  northern  New  Mexico,  and  south  in  the  Cascades  and 
Sierra  Nevada  as  far  as  Kaweah  and  Kern  rivers,  California.  In  the 
Cascades  mainly  confined  to  the  east  slope,  but  extending  west  to 
the  Siskiyous,  in  southern  Oregon,  and  Salmon  and  Trinity  mountains, 
in  northern  California.  Foand  in  most  of  the  isolated  ranges  of  east- 
ern Oregon  and  northern  and  central  Nevada.  Common  in  Canadian 
and  Hadsonian  zones. 

Habitat. — Marshes  and  wet  woods,  but  more  especially  the  banks  of 
cold  mountain  streams,  down  which  it  often  extends  into  the  Transition 
zone. 

General  characters. — Size  medium;  tail  long;  ears  large;  feet  small; 
no  conspicuous  side  or  hip  glands  in  males.    Very  similar  to  longicaudus. 

Color. — Summer  pelage :  Back  grayish  bister;  sides  olive  gray;  belly 
washed  with  whitish;  nose  dnsky;  feet  plumbeous;  tail  dimly  bicolor, 
dusky  above,  soiled  whitish  below.  Winter  pelage:  Lighter  colored 
than  in  summer;  dorsal  stripe  of  yellowish  bister  more  sharply  con- 
trasted with  the  deeper  gray  of  sides  and  face;  belly  heavily  washed 
with  pure  white;  tail  sharply  bicolor;  feet  whitish.  Young:  Darker, 
less  sharply  marked  than  the  adults;  feet  and  tail  dusky. 

Cranial  characters. — Skull  light  and  slender,  similar  to  that  of  longi- 
caudusj  but  with  slightly  longer,  slenderer  rostrum  and  nasals;  slen- 
derer zygomata,  and  longer  condylar  ramus  of 
mandible;   dentition   essentially  the  same;  m2 
with  4  closed  sections,  the  posterior  open ;  m3 
with  anterior  crescent,  3  closed  triangles,  and  pos- 
terior loop  with  2  inner  salient  angles;  ml  with  5 
closed  triangles,  5  inner  and  4  outer  salient  angles   ^Zl'It^mrtoraL 
back  of  anterior  loop;  second  and  third  lower      (X5). 
molars  each  with  3  outer  and  3  inner  salient  angles. 

Measurements. — Type:  Total  length,  200;  tail  vertebrae,  77;  hind  foot, 
22.  Average  of  five  adults  from  type  locality,  182;  G6;  22.  Skull  (of 
type):  Basal  length,  26.5;  nasals,  8.6;  zygomatic  breadth,  16.2;  mas- 
toid breadth,  12.8;  alveolar  length  of  upper  molar  series,  6.6. 

General  remarlcs. — The  species  has  a  wide  and  frequently  interrupted 
range,  but  shows  remarkably  slight  variation  of  characters.  Even 
from  the  southern  extremities  of  the  Eocky  Mountains  and  Sierra 
Nevada  the  variation  is  too  slight  for  subspecific  recognition.  Speci- 
mens from  isolated  ranges  in  Nevada  are  practically  typical. 
Specimens  examined. — Total  number,  708,  from  the  following  localities : 

Idaho:  Sawtooth  Lake,  35;  Lemhi,  4;  Lost  River  Motiii tains,  2;  Salmon 
River  Monntains,  1;  Three  Creek,  1;  Preuss  Monn tains,  1;  Montpelier 
Creek,  3;  Kingston,  1;  Osborn,  1;  MuHan,  10;  Cceur  d'Alene,  7;  Craig 
Monn  tains,  1;  Seven  Devils  Mountains,  3;  Priest  Lake  (east  side),  2. 

Utah:  Laketown,6;  Park  City,  1;  Barclay,  3;  near  Barclay, 4. 
18392— No.  17 4 
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Colorado:  Estes  Park,  2;  Ward,  4;  Gold  Hill,  2;  Longs  Peak,  10;  Canyon 
City,l;  Lake  City,  2;  SilvertoD,5;  Fort  Garland,  12. 

New  Mexico :  Chama,  1 ;  Martinez,  1 ;  Agua  de  Lobo,  1  (no  skull). 

VSryoming:  Bridger  PnsH,  14;  Bighorn  Mountains,  1;  Lake  Fork,  near  Bull 
Lake,  4;  Clark  Fork,  month  of  Crandle  Creek,  3;  Tower  Falls,  Yellow- 
stone Park,  2. 

Montana:  Red  Lodge,  2;  Pryor  Mountains,  8;  Fort  Cnster,  2;  Big  Snowy 
Monntains,  2;  .lefferson  Kiver,  1;  Blackfoot,  1;  St.  Marys  Lake,  3 ;  Java,  4; 
Summit,  5;  Flathead  Lake,  8;  Tobacco  Plains,  2;  Horse  Plains,  3;  Upper 
Stillwater  Lake,  6;  Prospect  Creek,  11 ;  Thompson  Falls,  2;  Silver,  4. 

Nevada :  Reese  River,  18;  Arc  Dome,  15;  Indian  Creek,  1 ;  Shoshone  Monntains, 
north  of  Cloverdale,  5 ;  Pine  Forest  Range,  3;  Granite  Creek^S;  Mountain 
City,  15;  Boll  Run  Mountains,!;  White  Mountains, 6;  Ruby  Monntains^ 
14 ;  Monitor  Mountains,  2. 

California :  Near  Mount  Whitney,  31 ;  Olanoha  Peak,  1 ;  Mnlkey  Meadows  (near 
Olancha  Peak),  1 ;  Soda  Springs  (on  North  Fork  of  Kern  River),  1 ;  Mineral 
King  (on  East  Fork  Kaweah  River),  19;  Upper  San  Joaquin  River,  2;  Lone 
Pine,  2;  Bishop  Creek,  2;  Queen  Station,  1;  Sequoia  National  Park,  24; 
Yosemite  Valley, 3;  Pine  City,  1;  Mammoth,?;  White  Mountains, 4;  Dou- 
ner,  3;  Sierra  Valley,  3;  Hope  Valley,  2;  Carberry  Ranch,  10;  Emerald 
Bay,  5 ;  Goose  Lake,  2 ;  Warner  Creek,  1 ;  Lassen  Creek,  2 ;  Lassen  Peak,  19  ; 
Etna,  1 ;  Trinity  Monntains,  4 ;  Canyon  Creek,  16 ;  Plumas  County  (20  milee 
Houthwestof  Quinoy),  2;  Mount  Shasta, 59 ;  Sisson,  15;  Goose  Nest  Moun- 
tain, 1;  Bear  Creek  (Shasta  County),  1. 

Oregon:  Siskiyou, 6;  Fort  Klamath,  18;  Crater  Lake,  5;  Diamond  Lake,  5; 
sink  Creek  (east  of  Mount  Thielson),  1 ;  Upper  Des  Chutes  River,  Little 
Meadows  (near  head  of  Des  Chutes  River),  2;  Farewell  Bend  (Des  Chutes 
River,  30  miles  southwest  Prineville),  2;  Swan  Lake  Valley,  2;  he-id  of 
Drews  Creek,  1;  Warner  Mountains,  3;  Steen  Mountains,  6;  Summit  (cast 
of  Malheur  Lake),  1;  10  miles  north  of  Harney,  9;  Maury  Mountains,  5; 
Wallowa  Mountains,  3;  Lone  Rock,  1. 

Washington :  Cleveland,  2 ;  Wenatchee,  5 ;  head  of  Lake  Chelan,  12 ;  Easton, 
2;  ConconuUy,  3. 

BritlBh  Colombia :  Mount  Richter,  2 ;  Nelson,  1 ;  Sicamons,  5 ;  Hope,  2 ;  Shus- 
wap,  1;  Glacier,  3;  Okanagan,  2;  Bennett  City,  6. 

Alberta :  Henry  Houh^  19 ;  15  miles  south  of  Henry  House,  4 ;  south  of  Smoky 
River,  3;  Banff,  1. 

Northwest  Territory :  Liard  Ri ver,  2 ;  Rink  Rapids  (upper  Yukon),  1;  Lake 
Lebarge,  2;  Lake  Marsh,  1. 

Alaaka :  Charlie  Creek  (Upper  Yukon),  4 ;  Circle,  1 ;  White  Pass,  5 ;  Skagway,  1. 

MICROTUS  MACRURUS  Merriam.    Olympic  Vole. 
Microtu8  macrurus  Merriam,  Proc.  Acad.  Nat.  Sci.  Phila.,  Aug.,  1898, 3.53. 

Type  locality. — Lake  Cushman,  Olympic  Mountains,  Washington. 

Oeographie  distribution. — (The  typical  form)  Olympic  Mountains. 
(With  slight  variation)  along  the  coast  strip  of  British  Columbia  iUMl 
Alaska  north  to  Yakutat. 

Habitat. — Marshes  and  borders  of  cold  streams. 

General  characters. — Like  mordaxy  but  considerably  larger,  with  con 
spicuously  larger  hind  foot  and  darker  coloration. 

Color. — Summer  pelage:  Upperparts  dark  bister,  shaded  with  numer- 
ous black  hairs,  becoming  sooty  gray  in  some  specimens;  sides  slightly 
paler;  belly  washed  with  dull  buffy  or  whitish;  feet  plumbeous;  tail 
distinctly  bicolor,  blackish  or  brownish  above,  soiled  whitish  below, 
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nsaally  white-tipped.    (Winter  pelage  xxukuown.)  Young:   Darker  than 
adult,  with  blackish  feet  aud  tail. 

Cranial  characters. — Sknil  averaging  much  larger  than  mordaj',  with 
wider  interorbital  region,  heavier  rostrum,  smaller  audital  bulhv.  aud 
heavier  dentition;  molars  especially  wider;  lower  jaw  conspicuously 
more  massive,  with  wide,  heavy  molars. 

Measurements. — Type:  Total  length,  220;  tail  vertebrte,  88;  hind  foot, 
24.  Average  of  five  specimens  from  three  localities  in  the  Olympic 
Mountains:  2(»4;  80;  24.3.  Skull  (of  type,  No.  66151,  6  ad.):  Basal 
length,  27.7;  nasals,  8.2;  zygomatic  breadth,  16 ;  mastoid  breadth,  12.5; 
alveolar  length  of  upper  molar  series,  7. 

General  remarks. — Microtus  macrurus  is  the  most  conspicuously 
marked  and  easily  recognizable  form  of  the  longicaudus  group,  though 
with  less  deeply  seated  characters  than  some  forms  that  ar<^  externally 
scarcely  distinguishable  from  each  other.  In  the  Olympic  Mountiiins 
its  range  is  completely  isolated,  being  separated  from  that  of  mordax 
by  the  intervening  low  country,  the  habitat  of  the  larger  townsendi\  and 
by  the  high  Cascades,  in  which  neither  form  occurs.  To  the  northward 
it  again  occurs,  in  nearly  typical  form,  on  the  coast  at  Lund,  British^ 
Columbia  (lat.  50^),  and  extends  northward  along  the  coast  to  Yakntat, 
Alaska,  becoming  slightly  smaller  and  less  markedly  different  from  true 
mordax. 

Specimens  examined. — Total  number,  84,  from  the  following  localities: 

Washington:    Lake  Cnsbinau,  7;    heacl  of  Skokomish   River,  I;    head  of 

Soledac  River,  1;  QuiDoault  Lake,  4;  GraDville,  1. 
British  Colmnbia :  Land,  on  Malaspina  Inlet,  3;  River  Inlet  (head),  14;  Foi*t 

Simpson,  6. 
Alaska:  Loring,3;  Wrangell,  4;  Janean,  12;  Yakntat, 7;  Yakntat  Bay  (north 

shore),  10;  Glacier  Bay,  11. 

MICROTUS  ANGUSTICEPS  Bailey.    Coast  Vole. 
Microtus  angusticeps  Bailey,  Proo.  Biol.  Soc.  Wash.,  XII,  86,  April  30,  1899. 

Type  locality. — Crescent  City,  California. 

Geographic  distribution. — Coast  region  of  northwestern  California  and 
southwestern  Oregon. 

Habitat. — Damp  pastures  in  the  Sitka  spruce  belt. 

General  characters. — Smaller  and  darker  colored  than  typical  morda^j 
with  very  narrow,  slender  skull  and  small  audital  bull<T. 

Color. — Summer  peUige:  Upperparts  dark  bister,  lined  with  black 
hairs,  darkest  on  face  and  nose;  sides  paler;  belly  washed  with  creamy 
white;  feet  plumbeous  gray;  tail  distinctly  bicolor,  blackish  above,  soiled 
white  below. 

Cranial  characters. — Skull  small  and  very  narrow,  distinctly  ridged  in 
adults;  nasals  projecting  in  front  of  incisors;  incisive  foramina  short; 
audita!  buUse  very  small  and  constricted;  coronoid  notch  of  mandible 
narrow;  incisors  slender;  molars  small,  with  narrow,  sharp  angles; 
enamel  pattern  as  in  mordax. 
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Measurements. — Type,  ^  ad.:  Total  length,  170;  tail  vertebrae, 56;  bind 
foot,  22.  An  adult9topotype:  170;  55;  22.  Skull  (of  type):  Basal 
length,  23.4;  nasals,  7.6;  zygomatic  breadth,  13.6;  mastoid  breadth, 
10.8;  alveolar  leugth  of  upper  molar  series,  6. 

General  remarks. — Externally  this  species  is  not  very  diflferent  from 
true  mordux^  but  the  skull  shows  such  marked  characters  as  to  warrant 
full  specific  rank. 

Specimens  examined. — ^Total  number,  45,  from  the  following  localities : 

California:  Creecent  City,  31;  Areata  (Hnmboldt  Bay),  13. 
Oregon :  Gold  Beach,  1. 

MICROTUS  ALTICOLUS  (Merriam).    Mountain  Vole. 

Arvicola  (Mynomes)  aliieolue  Merriam,  North  American  Fauna  No.  3,  67-69,  PI.  V, 
figs.  1  and  2;  PI.  VI,  figs.  1,  2,  3,  and  4;  Sept.  11, 1890. 

Ti^e  locality. ^BskU  Francisco  Mountain,  Arizona  (Little  Spring, 
on  northwest  side  of  mountain,  altitude  8,200  feet). 

Geographic  range. — Boreal  zone  of  San  Francisco  Mountain,  from 
8,200  feet  altitude  up  to  timberline  at  11,000  feet. 

Habitat. — Vicinity  of  springs  and  cold  streams  on  the  sloi^es  of  the 
mountain. 

General  characters. — Similar  to  longicaudus,  but  tail  shorter,  hind  foot 
and  ear  smaller,  and  skull  with  truncate,  instead  of  pointed,  anterior 
end  of  frontal  and  deeper  lateral  pit  of  palate. 

Color. — Summer  pelage:  Upperparts  uniform  sepia  or  dull  bister, 
darkened  with  blackish-tipped  bairs;  sides  scarcely  lighter;  belly  pale 
buflfyor  whitish;  feet  dull  grayish  or  dirty  wbitish;  tail  not  sharply 
bicolor,  blackish  above,  grayish  below.  Young:  Similar  to  adults,  but 
with  woolly  fur  and  long,  scattered,  black-tipped  hairs.  ( Winter  pelage 
unknown.) 

Cranial  chara-cters. — Skull  similar  to  that  of  mordax^  but  readily  dis- 
tinguished from  it  and  those  of  all  other  forms  of  the  group  by  truncate 
end  of  anterior  arm  of  frontal.  Other  characters  are,  deeper  lateral  pits 
of  the  palate;  wider  interpterygoid  fossa;  slightly  longer,  more  open, 
incisive  foramina.    Dentition  similar  to  that  of  longicandus  and  mordux. 

Measurements. — Type,  9  ad.:  Total  length,  170;  tail  vertebrae,  5%] 
hind  foot,  20.  Average  of  5  adults  from  type  locality:  178;  56;  20. 
Skull:  Basal  length,  25 ;  nasals,  7.5;  zygomatic  breadth,  14.8;  mastoid 
breadth,  12.3;  alveolar  length  of  upper  molar  series,  6.5. 

General  remarks. — Microtus  alticolus,  with  its  subspecies  leucophwus^ 
is  the  most  isolated  form  in  the  longicaudus  group.  Its  geographically 
nearest  neighbor  and  probably  nearest  relative  is  mordax,  in  the  moun- 
tains of  Colorado  and  northern  New  Mexico. 

Specimens  examined. — Total  number,  13,  from  the  type  locality.  One 
immature  specimen  from  Springerville,  in  the  White  Mountains,  may 
be  either  alticolus  or  leucophcvus. 
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MICROTUS  ALTIC0LU8  LEUCOPHiEUS  (Allen).    Graham  MountaiD  Vole. 
Arvioola  leucophceus  Allen,  Bui.  Am.  Mus.  Nat.  Hist.,  VI,  320-321,  Nov.  7, 1894. 

Type  locality. — Graham  Mountains,  Arizona. 

Geographic  distribution. — Known  only  from  the  type  locality. 

General  characters. — Similar  to  alticolusj  and  of  the  same  proportions, 
hut  slightly  larger,  color  the  same,  skull  wider  interorbi tally  and  with 
<ither  slight  differences. 

Color. — Summer  pelage :  Upperparts  sepia  or  dull  bister,  but  little 
paler  ou  sides  and  faintly  lined  with  blackish  hairs;  belly  washed  with 
soiled  whitish;  feet  dull  grayish;  tail  distinctly  bicolor,  brown  above, 
grayish  below.    ( Young  and  winter  pelages  not  represented.) 

Cranial  characters. — Skull  wider  interorbitally  than  in  mordax  or  alii- 
colu^;  anterior  arm  of  frontal  with  triangular  instead  of  truncate  point; 
incisive  foraminawider  than  in  aZ^tcoi*/*,  slightly  constricted  posteriorly; 
lateral  pits  of  palate  wide  and  shallow;  coronoid  notch  narrow  and 
sharp.     Dentition  as  in  alticolus  and  mordax. 

Measurements. — Type,  9  ad.:  Total  length,  173;  tail  vertebrae,  50; 
hind  foot,  22.5.  Topotype,  9  ad.:  183;  50;  23.  Skull  (of  type):  Basal 
length,  26.5;  nasals,  8.3;  zygomatic  breadth,  15.2;  mastoid  breadth, 
12.3;  interorbital  width,  4.2;  alveolar  length  of  upper  molar  series,  6.3. 

General  remarks. — Microti  leucophwtts  belongs  to  the  longicaudus 
group.  It  is  closely  related  to  alticolus^  from  which  size  and  slight 
cranial  characters  separate  it  as  a  fairly  well-marked  subspecies. 

Through  the  kindness  of  Dr.  J.  A.  Allen,  of  the  American  Museum  of 
Natural  History,  I  have  the  type  and  a  topotype  of  M.  leucophwtts  for 
comparison  with  the  Biological  Survey  series  of  alticolus,  mordax,  and 
U>ng%caudus. 

Specimens  examined. — Total  number,  2,  from  the  type  locality. 

MICROTUS  MEXICANUS  (De  Sauasure).    Mexican  Vole. 

Arvicola  {HemiotomyB)  mexicanus  De  Sanssure,  Revue  et  Mag.  de  Zool.,  2e  s^r.,  XIII, 
3,  Jan.,  1861. 

Type  locality. — Mount  Orizaba,  Puebla,  Mexico. 

Geographic  distribution. — Eastern  Puebla  and  to  the  north  and  west, 
grading  into  its  subspecies  phwus. 

Habitat. — Grassy  places  in  open  forests,  in  upper  Austral  and  Tran- 
sition zones. 

General  chara^ciers. — Size  rather  small;  tail  short;  ears  conspicuous; 
pelage  coarse  and  lax;  colors  brownish;  skull  wide,  with  short,  wide 
incisive  foramina;  ml  normally  with  0  inner  salient  angles. 

Color. —  Winter  pelage:  Upperparts  grizzled  brown,  from  a  mixture  of 
dull  cinnamon  and  black;  sides  paler;  belly  washed  with  cinnamon  or 
buffy,  or  rarely  with  whitish ;  sides  of  nose  and  ear  coverts  usually  a 
brighter  shade  of  cinnamon;  feet  clear  gray;  tail  dusky  above,  gray 
below.  Summer  pelage  (imperfectly  represented):  Evidently  darker 
and  less  ferruginous.     Young:  Duller  and  darker  than  adult. 
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Cranial  character 8. — Skull  rather  angnlar,  with  wide-spreading  zygo- 
matic arches,  narrow  interorbital  constriction,  and  large,  well-rounded 
audital  bullae;  incisive  foramina  short  and  wide,  truncate  posteriorly; 
zygomata  broadly  flattened;  palate  with  a  median  groove  between  the 
lateral  pits  where  a  spur  or  ridge  appears  in  most  8i>ecies  of  Microim; 
upper  incisors  abruptly  decurved;  molar  pattern  differing  from  that  of 
nanus  and  montanm — mainly  in  extra  angle  of  anterior  trefoil  of  ml; 
most  of  the  salient  angles  acute;  m2  has  4  closed  sections;  m3  has  3 
closed  triangles,  3  outer  and  4  inner  salient  angles;  ml  has  5  closed 
triangles,  5  outer  and  6  inner  salient  anglcsJ 

Measurements. — Average  of  10  adults  from  the  type  locality  (5^55): 
Total  length,  138;  tail  vertebrae,  29;  hind  foot,  19.35;  maximum:  148; 
30;  20.  Skull  (of  topotype,  No.  54496,  B  ad.):  Basal  length,  21.5; 
nasals,  7.4;  zygomatic  breadth,  15.3;  mastoid  breadth,  11.6;  alveolar 
length  of  upper  molar  series,  6.6. 

General  remarks, — Microtu^  niexicanusj  phceus,  fulviventer^  and  mogoU 
lonensis  form  a  well-marked  and  closely  united  group  of  small,  short- 
tailed,  brownish  voles,  distinguished  by  the  arrangement  of  mammae  in 
two  pairs,  a  pair  of  inguinal,  and  a  pair  of  pectoral ;  by  wide-spreading 
zygomatic  arches  and  narrow  interorbital  constriction;  by  wide  inci- 
sive foramina  and  grooved  posterior  ridge  of  palate;  and  by  similar 
habits  and  habitat.  They  need  comparison  only  among  themselves. 
While  mogollonensis  Skud  fulviventer  are  well-marked  forms,  occupying 
widely  separated  and  probably  disconnected  areas,  mexicanus  and 
pha!us  merely  show  the  extremes  of  differentiation  found  in  one  wide- 
ranging  and  somewhat  variable  form.  As  only  those  from  the  type 
localities  are  really  typical,  any  line  separating  inexicanus  and  ^^ki^u^  is 
purely  arbitrary. 

Specimens  examined. — Total  number,  194,  from  the  following  localities 
in  Mexico: 

Puebla :  Moant  Orizaba,  27 ;  Chalohicomnla,  22. 
Vera  Cruz :  Cofre  de  Perote,  29;  Las  Vegas,  11. 
Tlazcala:  Mount  Ma)  inche,  1;  Huamantla,  2. 
Hidalgo:  Sierra  de  Pachnca,  7;  Talancingo,  7;  Real  del  Monte,  10. 
Morelos:  Hnitzilac,  4. 

Mexico:  Ajnsco,  6;  Tolnca  Valley,  20;   North  slope  Volcan  de  Tolnca,  9; 
Monnt  Popocatepetl;  19 ;  Amecameca,  1 ;  Salazar,  19. 

MICROTUS  MKXICANUS  PH^US  (Merriam).    Colima  Vole. 
Miorotus  phwue  Merriam,  Proc.  Biol.  Soc.  Wash.,  VII.  171-172,  Sept.  29, 1892. 

Type  locality. — North  slope  of  Sierra  Nevada  de  Colima^  Jalisco, 
Mexico  (altitude  10,000  feet). 

Geographic  distribution. — Soathern  Jalisco  and  northward  to  north- 
western Chihuahua  (to  the  eastward,  grading  into  mexicanus\  occu- 
pying  Boreal  and  Transition  zones. 


*Thi8  extra  number  of  angles  is  a  weak  character  depending  on  the  slightly  nn- 
nsnal  development  of  the  anterior  trefoil  of  ml,  so  that  a  pair  of  short  points  or 
angles  may  in  most  cases  bo  counted  on  its  inner  and  outer  sides. 
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Habitat — Grassy  parks  in  open  timber. 

General  characters. — Similar  to  mexicantis^  but  slightly  larger  and  a 
shade  darker^  and  with  slight  cranial  differences. 

Color. —  Winter  pelage:  Upperparts  uniform  dark  cinnamon  brown 
mixed  with  blackish;  belly  a  lighter  shade  of  cinnamcm  or  buflfy,  or 
sometimes  whitish;  feet  brownish  gray;  tail  brownish  gray,  paliM 
below.  Summer  pelage:  Not  shown  in  specimens  from  near  the  type 
locality,  but  June  specimens  from  El  Salto,  Durango^  are  brighter  and 
darker  ferruginous  than  topotypes  in  winter  pelage.  Young:  Dull 
brownish* 

Cranial  characters. — Skull  similar  to  that  of  mexicanuSj  but  with  less 
constricted  interorbital  region,  slightly  shorter  incisive  foramina,  and 
shallower  i)rezygomatic  notches.    Dentition  essentially  the  same. 

Measurements,— Average  of  10  adult  topo- 
types  (5^ and  5  9):  Total  length,  151;  tail      Ot^^MMMPf::> 
vertebra,  35;   hind  foot,  20.5.     Skull  (topo-       ^Vj  VjAjVTVl  Vjv^ 
type,  ^  ad.,  No.  45645):   Basal  length,  25.2;        j\/\A/\k/viv       a^ 
nasals,  7.3;  zygomatic  breadth,  15.5;  mastoid    C^Wvi^^ 
breadth,  12;  alveolar  length  of  upper  molar 

Heries  6  08  ^^*  ^''^^^^  enamel  pattern  of 

'  *  Microtut  phctus  ( X  5) . 

General  remarks. — Microtut  m.  phams  is  not 
a  strongly  or  sharply  marked  form  of  mexicanus^  although  apparently 
the  more  widespread  form.  Ajusco  and  Salazar  specimens  might  as 
well  be  referred  to  it  as  to  mexicanus.  A  large  series  from  near  Gua<l- 
alupe,  in  southwestern  Chihuahua,  are  indistinguisliable  from  typical 
phwuSj^kXiiV  those  from  Miquihuana,  western  Tamaulipas,  are  nearer 
to  phceus  than  to  mexicanus. 

Specimens  examined. — Total  number,  136,  from  the  following  localities 
in  Mexico: 

Jalisco:  Sierra  Nevada  de  Coli ma,  17. 

Michoacan:  Nahuatzin,  23. 

Queretaro :  Final  do  Aiiioles,  9. 

Tamaulipas:  Miquihuana,  20. 

Durango :  El  Salto,  25. 

Chihuahua:  Sierra  Madre  near  Gna<lalnpo  y  Calvo,  19;  Colonia  Garcia,  23. 

MICROTUS  FULVIVENTER  Merriam.     Oaxaca  Vole. 
Microiusfulriventer  Merriam,  Proc.  Biol.  Soc.  Wash.,  XII,  106,  April  30, 1898. 

Type  locality. — Cerro  San  Felipe,  Oaxaca,  Mexico. 

Geographic  distribution. — Central  part  of  the  State  of  Oaxaca. 

Habitat. — Open  grassy  places  and  along  edges  of  fields  in  the  Boreal 
zone. 

General  characters. — Slightly  larger  than  mmcant^  and  of  nearly  the 
same  proportions;  darker  and  richer  in  coloration;  ears  conspicuous 
above  for;  tail  a  little  more  than  one  and  a  half  times  the  length  of 
hind  foot. 

Color. — Summer  pelade:  Upperparts  umber  brown,  darkened  by  black 
baira;  under  parts  fulvous  or  dull  chestnut  brown;  feet  grayisb  brown; 
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tail  dusky  brown  above,  fulvous  below,  darker  toward  the  end.  Winter 
pelage  (in  October  and  March  specimens) :  Less  deeply  colored.  Young: 
Dull  sooty,  with  scarcely  a  trace  of  fulvous. 

Cranial  characters. — Skull  similar  to  that  of  mexicanus^  but  with 
smaller  bullae,  longer  incisive  foramina;  sharper  posterior  point  of 
frontals;  molars  slightly  heavier,  enamel  pattern  almost  the  same:  ml 
has  a  more  rounded  {interior  loop. 

Measurements, — Average  of  10  adult  topotypes  (5  $  and  5  9):  Total 
length,  152 ;  tail  vertebrne,  35 ;  hind  foot,  20.5.  Type  (  ^  ad.) :  154 ;  38 ;  20. 
Slcull  (of  type) :  Basal  length,  25.4;  nasals,  7.4;  zygomatic  breadth,  15^; 
mastoid  breadth,  12.4;  alveolar  length  of  upper  molar  series,  ^.b. 

General  remarJcs. — M.  fulviventer  belongs  to  the  mexicanus  group,  but 
is  sharply  separated  in  its  distinguishing  characters  as  well  as  in  geo. 
graphic  range.  But  little  variation  is  shown  throughout  its  range 
and  although  specimens  from  the  mountains  near  Ozolotepec  show 
differences,  these  are  slight  and  unimportant. 

Specimens  examined. — Total  number,  126,  from  the  following  localities 
in  Mexico : 

Oazaca:  Cerro  San  Felipe,  32;  Reyes,  23;  15  miles  west  of  Oaxaca,  20; 
Mount  Zempoaltepoc,  28;  near  Caj ones,  5;  Guajamaloya,  l(im.);  monntaius 
near  Ozolotepec,  9 ;  Totontepec,  8. 

MICROTUS  MOGOLLONENSIS  (Mearns).    Mogollon  Mountain  Vole. 
ArvicoJa  mogollonensia  Mearns,  Bui.  Am.  Mus.  Nat.  Hist.,  II,  No.  4,  283-284,  Feb.,  1890. 

Type  locality, — Baker  Buttes,  Mogollon  Mountains,  Arizona. 

Geographic  distribution. — Plateau  country  of  central  Arizona. 

Habitat. — Dry  grassy  parks  among  the  yellow  pines  of  the  Transition 
zone. 

General  characters, — Size  small;  tail  and  feet  short;  color  dull  rusty 
brown;  fur  long  and  soft;  ears  not  concealed;  skull  short,  wide,  and 
angular;  lateral  pits  of  palate  very  deep;  an  inner  projecting  point  at 
base  of  posterior  triangle  of  middle  upper  molar. 

Color. — Upperparts  dull  rusty  brown,  brightest  on  tips  of  ears;  sides 
slightly  paler;  belly  cinnamon  or  buflfy  gray;  feet  grayish  brown;  tail 
brownish  gray  above,  grayish  below. 

Cranial  characters. — Skull  short  and  well  arched,  with  wide-spreading 
zygomata  and  sharply  constricted  interorbital  region;  zygomatic  shield 
broad  and  flat;  interparietal  small  and  narrow;  nasals  notched  pos- 
teriorly, falling  considerably  short  of  terminus  of  premaxillse;  bullae 
full  and  rounded;  incisive  foramina  short,  wide,  and  open;  incisors 
wider  than  innayms  and  bent  more  abruptly  downward;  molar  pattern 
as  in  mexicamiSy  except  in  m2,  which  has  an  inner  point  at  base  of  pos 

teiior  triangle,  and  in  mT,  which  has  5  closed  triangles  and  only  5 
inner  and  4  outer  salient  angles  and  an  abbreviated  terminal  loop. 


Digitized  by  VjOOQ  IC 


Jui«,i»oo.)  M1CR0TU8   XANTH0GNATHU8.  57 

Measurements. — Average  of  10  adults  from  San  FranciBco  Mountain, 
Arizona:  Total  length,  131^  tail  vertebrsB,  28.5;  hind  foot,  18.  Skull 
(adult  ^, No. 24503):  Basal  length, 23.6;  nasals, 7;  zyg  matic breadth, 
15.2;  mastoid  breadth,  12;  alveolar  length  of  upper  molar  series,  0.3. 

Remarks. — M.  mogolUmensis  is  widely  separated,  both  geographically 
and  specifically,  from  the  other  members  of  its  group«  Its  nearest  ally 
is  phceus  from  Mexico. 

Specimens  examined. — ^Total  number,  51 ;  from  the  following  localities : 
Arizona:  San  Francisco  Mountain  (Little  Spring  on  north  side  of  monntain), 

15;  Springerville,  35. 
Na'w  Mexico:  Fort  Wingate,  1. 

MICROTUS  XANTHOGNATHUS  (Leach).    Yellow-cheeked  Vole. 
Jrtficola  xanthognatha  Leach,  Zool.  Misoel.,  1, 60, 1814. 

T)^e  locality. — Hudson  Bay. 

Geographic  distribution. — Northwestern  Canada  and  Alaska,  from 
central  Alberta  north  to  the  Arctic  coast  and  west  to  central  Alaska. 

General  characters. — Size  large,  almost  equaling  that  of  richardsoni, 
but  tail  shorter  and  ears  larger;  colors  dull ;  nose  and  ear  patch  yellow ; 
skull  heavy,  ridged,  and  angular.  Side  glands  as  in  riehardsoniy  or  a 
little  fiftrther  back  on  flanks. 

Color  (March  and  May  specimens). — Upperparts  dark  sepia  to  bister, 
heavily  lined  with  coarse  black  hairs  over  the  back ;  sides  of  nose  and 
car  patch  bright  rusty  yellowish,  a  tinge  of  the  same  around  eyes  and 
on  cheeks;  belly  dusky  gray;  breast  sooty;  tail  indistinctly  bicolor, 
blackish  above,  dusky  gray  below;  feet  sooty. 

Cranial  characters, — Skull  smaller  than  that  of  richardsoni  and 
relatively  longer  and  narrower,  with  less  projecting  incisors;  nasals 
long  and  narrow;  bullaa  large;  incisive  foramina  long  and  narrow;  den- 
tition heavy;  molar  pattern  scarcely  dif- 
ferent irom  that  of  townsendi;  anterior  loop 
of  mJL  small  and  triangular;  middle  sec- 
tion of  iu3  frequently  divided  into  two 

Measurements.— Two  dry  skins  from  Fort   (^^^^ftj^^ 
Resolution,  Great    Slave   Lake,  Ganada,  vVVy 

adult  females,  in  U.  S.  Nat.  Mus.  No.  4504 :     fig^  9.-mo1«  enamel  pattern  of 
Total  length,  210;  tail  vertebrae,  50;  hind 

foot,  27.  No.  4502:  218;  45;  25.  Skull  (No.  4504):  Basal  length 
(approximately),  34.5;  nasals,  10.3;  zygomatic  breadth,  20;  mastoid 
breadth,  15.7 ;  alveolar  length  of  upper  molar  series,  8.5. 

Remarks. — Microtus  xanthognathus  shows  no  close  relationship  to  any 
other  American  species.  In  the  position  of  side  glands  it  resembles 
ricJuirdsonij  but  in  no  other  characters.  It  shows  a  strong  superficial 
resemblance  to  chrotorrhinus  in  color,  but  the  great  difference  in  size 
prevents  the  possibility  of  one  ever  being  mistaken  for  the  other. 
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Specimens  examined. — Total  immber,  44,  from  the  following  localities: 

Canada:  Nelson  River,  N.  W.  T.,  1;  Cache  Apocotte  (40  miles  east  of  Henry 

House,  Alberta),  1 ;  Fort  Resolution,  22;  Great  Slave  Lake,  1 ;  Fort  Rae,  1; 

Lianl  River,  1;  La  Pierre  House,  1;  Anderson  River,  1;  Arctic  coast  (east 

of  Fort  Anderson),  2. 
Alaska:  Mouth  of  Porcupine  River,  1;  Yukon  (200  miles  southwest  of  month 

of  Porcupine).  3;  Charlie  Creek  (Upper  Yukon),  9. 

MICROTUS  CHROTORRHINUS  (Miller).     Rock  Vole. 
Arricola  ch rotor rhinua  Miller,  Proc.  Boston  Soc.  Nat.  Hist.,  XXVI,  189-193,  pi.  3, 1894. 

Type  locality. — Mount  Washington,  New  Hampshire,  head  of  Tuck- 
erman  Ravine  (altitude,  5,300  feet). 

Oeographie  distribution, — Mount  Wasiiington,  the  Catskills,  central 
Quebec,  and  northern  New  Brunswick,  in  the  Hudsonian  zone. 

Habitat. — Rocky  places  near  wat^r  on  the  mountains,  and  in  deep 
spruce  forests  farther  north. 

General  characters — Size  and  proportions  of  pennsylva^iicus  except 
slightly  smaller  hind  foot;  ears  larger;  fur  lax;  conspicuously  yellow- 
ish about  nose,  ears  and  rump;  skull  comparatively  thin-waJled  and 
smooth;  dentition  unique. 

Color. — Summer  pelage  (July  14) :  Upperparts  bright  glossy  bister, 
line<l  with  bhick  hairs;  nose  to  eyes  dull  onmgerufus;  hairs  around 
ears  and  on  rump  yellowish;  belly  plumbeous;  feet  dark  gray;  tail 
grayish  brown,  slightly  paler  below.  Worn,  left-over  winter  pelage: 
Darker  and  more  rusty  above. 

Cranial  characters. — Skull  light  and  smooth,  somewhat  flattened  on 
t<»p,  superficially  resembling  that  of  Evotomys;  bullae  large  and  rounded ; 
incisive  foramina  short  and  wide;  dentition  rather  light;  incisors  bent 
down  at  right  angles  to  axis  of  skull,  extending  scarcely  beyond  tip  of 
nasals;  m2  with  4  closed  sections;  m3  normally  with  5  closed  triangles, 
5  inner  and  5  outer  salient  angles  and  a  double-lobed  posterior  loop;  m3 
with  outer  salient  angles  prominent  and  reentrant  angles  deep. 

Measurements. — Type:  Total  length,  165;  tail  vertebrae,  45;  hind  foot, 
19.4.  Average  of  4  adult  topotypes :  170 ;  48 ;  19.6.  Skull  (of  ad.  6  ,  No. 
2523,  Bangs  Ooll.):  Basal  length,  25.4;  nasals,  7.2;  zygomatic  breadth, 
15;  mastoid  breadth,  12;  alveolar  length  of  upper  molar  series,  6.4. 

Remarks. — Microtus  chrotorrhinus  shows  a  marked  superficial  resem- 
blance to  M,  xanthognathus^  but  in  cranial  characters  it  differs  widely 
from  this  and  all  other  American  species  and  is  quite  unique  in  the 
subgenus  Microtus.  In  the  specimens  examined  there  is  uo  trace  of 
hip  glands,  but  in  two  adult  males  (3845  and  3849)  there  appear  to  be 
rudiments  of  side  glands  on  the  flanks. 

Specimens  examined.^ — Total  number,  8,  from  the  following  localities:- 

New  Hampshire:  Mount  Washingtou,  3. 
New  york:  Catskill  Moautuins,  1. 
Quebec:  Lake  Edward,  4. 

^Type  in  collection  of  G.  S.  Miller,  Jr. ;  other  (tpecimeus  in  the  collection  of  E.  A. 
and  O.  Bangs. 

*Mr.  Miller  records  a  specimen  in  the  Am.  Mas.  Nat.  Hist,  from  Trousers  Lake,  New 
Brunswick— Proc.  Bost.  Soc.  Nat.  HiHt.,  XXVI,  193,  1894. 
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MICROTUS  CHROTORRHINUS  RAVUS  Bangs.    Gray  Rock  Vole. 
MicroUis  chrotorrkinusravus  Bangs,  Proc.  Biol.  Soc.  Wash.,  XII,  187,  Nov.  16, 1898. 

Type  locality. — Black  Bay  (north  shore  of  Strait  of  Belle  Isle), 
Labrador. 

Geographic  distribution, — Known  only  from  the  type  locality. 

(General  characters. — Similar  to  chrotorrhinusj  but  slightly  grayer,  and 
with  noticeably  more  yellowish  on  nose  and  face.  Skull  slenderer,  with 
lighter  dentition. 

Color. — Summer  pelage  (July  specimens):  Upperparts  grayish  bister, 
becoming  yellowish  on  rump;  whole  face  from  behind  ears  suffused  witli 
yellowish,  brighter  on  nose;  belly  thinly  washed  with  white  over  the 
X>lumbeous;  feet  buffy  gray;  tail  brownish  above,  slightly  paler  below. 

Cranial  characters. — Skull^  compared  with  that  of  chrotorrhinus, 
slightly  thinner,  lighter,  and  slenderer  throughout;  interorbital  con- 
striction narrower;  rostrum  longer  and  narrower;  incisive  foramina 
longer;  molar  series  shorter  and  narrower;  tooth  pattern  as  in  chrotor- 
rhinlis. 

Measurements. — Type,' <J  ad.:  Total  length,  170;  tail  vertebra),  50; 
bind  foot,  22.  Average  of  4  adult  topotypes:  159;  46;  21.25.  Sicull 
(No.  7952,  $ad.):  Basal  length,  25;  nasals,  7;  zygomatic  breadtli,  14.3; 
mastoid  breadth,  11.3;  alveolar  length  of  upper  molar  series,  6.2. 

General  remarks. — July  specimens  from  the  type  locality  are  in  full, 
long  pelage,  with  a  freshness  of  appearance  and  brightness  of  color 
quite  different  from  the  type  of  chrotorrhinus  of  neaily  the  same  date. 
There  is  a  question  as  t<>  whether  the  real  summer  pelage  is  shown. 

Specimens  examined. — Total  number,  5,  from  the  type  locality. 

Subgenus  ARVICOLA^  liac6pdde. 

Artficola  Lac^pocle,  Nouv.  Tableau  M<^thod.  Mamm.,  in  Mi^rn.  de  Tlnstit.,  Paris,  III, 

495,  1801.    Type,  AJus  ierrvstris  Linna^ns  (^enus). 
Arrioola  Latasto,  Le  Natnralistc,  II,  349, 1883  (sabgenus). 

Geographic  distribution. — (In  America)  Boreal  zone  of  the  Cascades 
and  Rocky  Mountains  of  Canada  and  the  northern  United  States. 

Subgeneric  characters. — (In  American  species)  plantar  tubercles,  5; 
side  glands  on  flanks  of  males  conspicuous; 
a  musk-bearing  anal  gland;  mamma*, 8;  pec- 
toral, 2-2;  inguinal,  2-2;  feet  large;  tail 
long;  fur  full  and  long;  bulhe  very  small; 
incisors  projecting  far  beyond  premaxilla?; 
molars  with  constricted  and  tightly  closed 

sections;    ni2    with    4    closed     sections;     m3    Fio.  I0.-Molar  enamel  pattern  of 
with   3   closed    triangles;    ml    with    5    closed     ^icrotusiArvieola).nacropusi>5). 


'The  measnrementB  of  type  and  4  topotypos  nro  from  ori;;inal  description.  In  3 
adalt  topotypes  the  hind  foot  uioiwiires  nniforinly  20  ram.  in  dry  skinn  with  toes 
strai^Iit. 

''For  fnll  syuonynjy  of  the  sabgenuH  Arricola,  see  Miller^  N.  Am.  Fauna  No.  12, 
66,  1896. 
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triangles,  5  inner  and  4  outer  salient  angles ;  in3  with  3  transverse  loops. 
(In  the  European  section  of  the  subgenus  m3  has  but  2  closed  triangles, 
and  ml  but  3.) 

MICROTUS  RICHARD80NI  (De  Kay).     Richardson  Vole. 
Arvicola  richardsoni  De  Kay,  Zoology  of  New  York,  Mammalia,  91,  1842. 

Type  locality. — *'  Near  the  foot  of  the  Rocky  Mountains.'^  (Type  col- 
lected by  Drummond  in  the  vicinity  of  Jasper  House,  Alberta.) 

Geographic  distribution. — The  typical  form  is  known  only  from  the 
vicinity  of  Jasper  House  and  Henry  House,  Alberta,  Canada.  To  the 
south  it  apparently  grades  into  ma^yropua  in  the  Kocky  Mountains,  and 
arvicoloides  in  the  Cascades. 

General  characters. — Size  very  large  (probably  not  exceeded  in  Amer- 
ica except  hy  alleni)'j  tail  long;  feet  large;  furlong  and  heavy;  ears 
mostly  concealed;  colors  dull;  skull  large  and  angular,  with  protruding 
incisors. 

Color. — Early  winter  pelage  (October  14  to  18) :  Upperparts  uniformly 
grayish  sepia,  darkened  by  black-tipped  hairs,  becoming  paler  on  the 
sides;  belly  washed  with  white  over  the  plumbeous  under- fur;  feet 
silvery  gray;  tail  bicolor,  dusky  above,  soiled  whitish  below. 

Cranial  characters. — Skull  large,  with  wide-spreading  zygomatic 
arclies,  long  rostrum,  very  long  and  protruding  incisors;  nasals  rather 
short  and  wide,  rounded  at  both  ends,  not  reaching  to  base  of  incisors; 
aiidital  bulL^e  small  for  a  Microtus^  but  slightly  larger  and  more  rounded 
than  in  either  of  the  subspecies;  incisive  foramina  longer  and  less 
constricted  i>osteriorly;  superoccipital  smooth  without  median  ridge; 
terniinal  loop  of  third  upper  molar  normally  not  recurved. 

Measurements. — Young  adult.  No.  81381,  from  25  miles  west  of  Henry 
House:  Total  length,  208;  tail  vertebrae,  61;  hind  foot,  28.  Skull  (of 
same):  Basal  length,  32.5  (over  incisors);  nasals,  8.3;  zygomatic 
breadth,  19.9;  mastoid  breadth,  14.6;  alveolar  length  of  upper  molar 
series,  7.5. 

General  remarks. — Richardson's  specimens,  which  he  referred  to 
Arvicola  rfparivsy  and  which  were  later  re-described  by  De  Kay,  were 
collected  by  Thomas  Drummond  in  the  foothills  of  the  R(K;ky  Moun- 
tains, probably  west  of  Jasi>er  House.  In  October,  1896,  J.  Alden 
Loring  collected  a  series  of  8  sx)ecimens  at  points  15  and  25  miles  west 
of  Henry  House  (40  or  50  miles  southwest  of  Jasper  House),  Alberta, 
on  the  very  trail  by  which  Drummond  crossed  from  Jasper  House  to 
the  Columbia  in  1826.  Unfortunately,  none  of  this  series  are  fully 
adult,  and  but  one  condition  of  pelage  is  shown.  By  comparing  speci- 
mens of  the  same  age  it  becomes  evident  that  the  species  equals  the 
larger  of  its  two  southern  forms,  arvicoloides,  though  in  color  it 
agrees  more  nearly  with  the  Rocky  Mountiiin  form,  ma>cropus.  A 
single  specimen  from  Glacier,  British  Columbia^  is  fairly  intermediate 
between  richardsoni  and  its  two  southern  subspecies. 

Specimens  examined. — Total  number,  8,  from  west  of  Henry  House, 
Alberta,  Canada. 


Digitized  by  VjOOQ  IC 


Jot«,1«00.]  microtus  richaedsoni  macbopus.  61 

MICR0TU8  RICHARDSONI  MACROPUS  (Merriam).     Big-looteil  Vole. 
Arvicola  macropus  Merriam^  North  American  Fauna  No.  5,  59-60,  1891. 

Type  locality. — Pahsimeroi  Mountains,  Idaho  (altitude  about  9,7(H) 
feet). 

Geographic  distribution. — Boreal  zone  of  the  liocky  Mountains  from 
the  Wasatch  north  to  Canada,  of  the  Wind  River  Mouutains  of  Wyo- 
ming, the  Blue  Mountains  of  Oregon,  and  most  of  the  intermediate 
ranges. 

General  chara^cters. — Similar  to  richardsoni,  but  evidently  somewhat 
smaller;  colors  the  same  in  October  specimens;  distinguished  by  less 
projecting  incisors  and  other  cranial  characters. 

Color. — Summer  peUige:  Upperparts  dark  sepia,  lined  with  long, 
black  hairs;  slightly  paler  on  sides;  belly  washed  with  silvery  white; 
feet  dusky  gray ;  tail  distinctly  bicolor  throughout  its  length,  sooty 
above,  whitish  below.  Winter  pelage  (imperfect  in  October  and  May 
specimens) :  Lighter,  clearer  gray  above,  black  hairs  less  conspicuous, 
more  heavily  washed  with  white  below.  Young:  Like  adult  or  slightly 
darker,  with  long,  woolly  fur  and  dusky  feet  and  tail;  during  one  stage 
of  pelage  with  entirely  dusky  belly. 

Cranial  cliara^cters. — Skull  similar  to  that  of  richardsoni^  from  which 
it  differs  in  less  projecting  upper  incisors,  longer  nasals  with  narrower 
posterior  tips;  supraoccipital  with  a  median  ridge;  bull^  smaller,  more 
compressed  and  angular;  incisive  foramina  sharply  constricted  poste- 
riorly; third  upper  molar  with  terminal  loop  recurved  in  about  half  of 
the  specimens. 

Measurements, — Type,  9  ad.:  Total  length,  220;  tail  vertebr^B,  71; 
hind  foot,  26.  Male  from  type  locality  (not  fully  adult):  202;  68;  28. 
SA;tiW  (of  type) :  Basal  length,  31.5;  nasals,  9;  zygomatic  breadth,  19.7 ; 
mastoid  breadth,  14.5;  alveolar  length  of  upper  molar  series,  7.5. 

General  remarks. — In  a  large  series  of  specimens  from  numerous 
ranges  of  the  Rocky  Mountains  the  subspecies  remains  rather  uniform. 
There  is  a  slight  increase  in  size  toward  the  north,  sx)ecimens  from 
northern  Montana  averaging  larger  than  from  the  type  locality.  Those 
from  Strawberry  Butte  and  the  Wallowa  Mountains  of  eastern  Ore- 
gon are  indistinguishable  from  the  type  series.  Two  half  grown  speci- 
mens from  the  top  of  the  Wasatch  Mountains,  near  Park  City,  Utah, 
iire  too  young  to  indicate  reliable  specific  variation. 

Specimens  examined. — ^Total  number,  113,  from  the  following  localities: 

Idaho:  Pahsimeroi  Monntains,  8;  Salmon  River  Mountains,  11;  Sawtooth  (or 

Altnras)  Lake,  18;  head  of  Wood  Kiver,  2;  Summit,  Altnras  ('ounty,  1; 

Seven  Devils  Mountains,  2;  head  of  Crow  Creek,  Preuss  Mouutains,  4; 

Thompson  Pass,  3;  Priest  Lake,  1. 
Utah:  Park  City, 2. 
Wyoming :  La  Barge  Creek,  5 ;  South  Pass  City,  1 ;  Lake  Fork,  Wind  River 

Mountains,  10. 
Montana:  Beartooth  Mountains,  17;   Snmmit,  Teton  County,  2;  St.  Marys 

Lake,  Teton  County,  4. 
Oregon :  Strawberry  Butte,  2;  Wallowa  Mountains,  20. 
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MICROTUS    RICHARD80NI   ARVICOLOIDES   (Rhoads).    Cascade  Water-Vole. 

Julacomys  arvieolaides  Rlioads,  Am.  Nat..  XXVIII,  182-185,  Feb.  11, 1894. 
Microtus  principalis   Rhoads,    Am.   Nat.,  XXIX,  940,  Oct.,   1895.     (Mount   Baker 
Range,  British  Columbia.) 

Type  locality. — Lake  Keecbelus,  near  Snoqualmie  Pass,  Kittitas 
Coanty,  Washington  (altitude  8,000  feet). 

Geographic  distribution. — Boreal  zone  of  the  Cascade  Mountains,  in 
Washington  and  Oregon. 

General  characters. — Api)arently  equal  to  richardsoni  in  size,  larger 
than  macropusj  and  slightly  darker  than  either.  In  cranial  characters 
nearer  macropus  than  ricliardsoni. 

Color. — Summer  pelage:  Upperparts  dark  sepia,  considerably  dark, 
ened  with  coarse  black  hairs;  belly  thinly  washed  with  pearl  gray  or 
silvery  whitish;  feet  dusky  gray;  tail  bicolor,  blackish  above,  soiled 
whitish  below.  Winter  pelage:  Darker  than  summer,  with  an  excess 
of  black  hairs  above;  belly  strongly  washed  with  white;  feet  and  tail 
as  in  summer.     Young  not  different  from  young  matropus. 

Cranial  characters. — Skull  like  that  of  macropw*,  but  larger;  rostrum 
and  incisors  slightly  heavier;  nasals  more  broadly  spreading  ante- 
riorly, with  a  slight  constriction  near  the  middle,  narrow,  and  pointed 
]>()steriorly;  audital  bulla?,  incisive  foramina,  and  arc  of  upper  incisoi-s 
as  in  macropus. 

Measurements. — Average  of  G  adults,  3  males  and  3  females,  from 
Easton,  Wash,  (near  the  type  locality):  Total  length,  234;  tail  ver- 
tebra?, 81;  hind  foot,  29.3.  Largest  specimen  of  the  series :  253;  89;  29. 
Skull  (No.  41578,  ^  ad.,  from  Easton):  Basal  length,  3G;  nasals,  lO.S; 
zygomatic  breadth,  23;  mastoid  breadth,  16.3;  alveolar  length  of  upi>er 
molar  series,  8.3. 

General  remarJcs. — I  have  before  me  a  series  of  13  si)ecimens,  col- 
lected at  Easton,  on  the  outlet  of  Lake  Keechelus,  about  1 J  miles  from 
the  type  locality,  and  a  large  number  of  specimens  from  the  upper 
slopes  of  Mount  Rainier,  as  well  as  farther  north  and  south  in  the  Cas 
cades.  It  is  safe  to  assume  that  these  Easton  specimens  are  typical, 
especially  as  there  is  little  variation  shown  throughout  the  Cascades 
of  Washington.  As  at  present  known,  the  ranges  of  arvicoloides  and 
macropus  are  widely  separated,  but  no  doubt  they  meet  and  coalcvsce 
in  richardsoni  of  the  Canadian  Rockies; 

Specimens  examined. — Total  number,  101,  from  the  following  localities : 

'Washington:  Easton,   13;  head  of  Cascade  River,  2j   Mount    Rainier  ami 

vicinity,  34;  Mount  St.  Helens,  4;  Wenatehce,  1. 
Oregon:  Mount  Hood,  11;  Marmot,  1;  Mount  Jeflferson,  2;  Detroit,  1;  Crater 

Lake,  22;  Anna  Creek,  base  of  Mount  Mazama,  10. 

Subgenus  PITyMTS  '  McMurtrie. 

Psammomys  Le  Conte,  Ann.  Lyceam  Nat.  Hist.  N.  Y.,  Ill,  132, 1830.     Type  Psammomys 

pinctorum  Le  Conte.     (Not  Paammomifa  Cretzscbmur,  1828). 
PiiymyB  McMurtrie,  Cuvier's  Aniiual   Kingdom,  Am.  edition,   T,  434,   1831.    Type 

Psammomys pinetorum  Le  Conte.     (New  name  for  Psammomys  Le  Conte.) 

I  For  full  synonymy  of  the  subgenus  Pitymys,  see  Miller,  N.  Am.  Fauna  No.  12,  58, 
1896. 
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Geographic  distribution  (in  America). — Southeastern  United  States, 
mainly  in  Upper  Austral  zone,  and  a  small  area  in  the  Tropical  zone  of 
southeastern  Mexico. 

Suhgeneric  characters. — Plantar  tubercles,  5 ;  mam- 
ma»,  4,  two  pairs  of  inguinal;  lateral  glands  on  hips    ^^$^»&!iP^A^J^^ 
in  adult  males;   ears  very  small;   tail  short;    fur       v/\/ VVT^ 
short,  dense,  and  glossy.     Shull  flat  and  wide,  with     AAA/(V)>liy)fl(^ 
quadrate  braincase;   bullae  small;  molars  narrow;     vJS>5\)vWv^^ 
m3  with  2  closed  triangles;  ml  with  3  closed  and  2  f^«-  i*  -Moi«r  enamt-i 

pattern   of  Mxerotu>> 

oi)en  triangles;  m2  with  anterior  pair  of  triangles     {PitymyM)pinetorum 
confluent;  m3  with  3  transverse  loops.  ^  ^^^' 

MICROTUS  PINETORUM  (Le  Coute).     Piue  Vole. 

Pnammonuja  pinetorum  Le  Conte,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  Ill,  133,  PI.  11,  1830 
(reml  Dec.  21,  1829). 

Type  locality. — Pine  forests  of  Georgia.  Probably  the  old  Le  Ooiite 
plantation  at  Kiceboro. 

Geographic  distribution. — Georgia  and  the  Carolinas. 

Ilabitat — Fields,  open  woods,  and  grassy  uplands. 

General  characters. — Size  small;  ears  very  small ;  tail  short;  fur  short 
and  fine;  colors  bright. 

Color. — Upperparts  bright  russet  brown  with  a  distinct  gloss,  becom- 
ing lighter  on  sides;  belly  dusky,  lightly  washed  with  color  of  back: 
tail  brownish,  darker  above;  feet  grayish  brown;  ears  concealed  in  the 
fur. 

Cranial  characters. — Skull  short  and  wide  with  a  quadrangular  brain- 
case  and  abruptly  truncate  occiput;  interparietal  wide  and  normally 
somewhat  lozenge-shaped;  mastoids  and  bulhe  relatively  small;  inter- 
pterygoid  fossa  normally  V-shaped.  Molar  series  rather  short  and 
crowded;  two  middle  triangles  of  ni3  often  confluent;  first  pair  of  reen- 
trant angles  in  ml  usually  not  meeting  between  anterior  loop  and  first 
pair  of  salient  angles. 

Measurements. — Average  of  2  adult  females  from  Georgetown,  S.  G.: 
Total  length,  113;  tail  vertebne,  18.5;  hind  foot,  15.5.  Skull  (No.  1523, 
Merriam  Coll.,  3  ad.,  fromFrogmore,  S.  C.):  Basal  length,  22.3;  nasals, 
7.3;  zygomatic  breadth,  15;  mastoid  breadth,  12.5;  alveolar  length  of 
upper  molar  series,  6. 

General  remarks. — No  definite  type  locality  was  given  in  the  original 
description  o{ pinetorumj  but  the  species  was  said  to  inhabit  the  sandy 
soil  of  the  pine  barrens  of  Georgia.  Very  probably  the  type  came  from 
the  vicinity  of  the  old  Le  Conte  plantation,  near  Riceboro,  Ga.  Thir- 
teen specimens  in  the  Merriam  collection,  from  Beaufort  County,  S.  C, 
about  60  miles  from  Riceboro,  are  probably  fairly  typical,  and  are  taken 
for  the  basis  of  the  above  description.  They  represent  the  extreme 
development  of  the  bright  cinnamon  brown  jind  small-eared  form  of 
the  Atlantic  coast  region.     Northward  through  the  Atlantic  States  the 
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speciineDS  become  darker  and  duller  colored  without  other  important 
modifications,  except  a  slight  average  increase  in  size.  The  species 
described  as  acalopsoides  from  Long  Island,  and  later  as  apella  from 
Pennsylvania,  inclndes  this  Northern  form  and  seems  worthy  of  recog- 
nition as  a  sabspecies. 
Specimens  examined. — Total  number,  32,  from  the  following  localities: 

Oeorgia:  Colambas,  2. 

South  Carolina:  Bean  fort  Coanty  (Bean  fort,  Frogmore,  and   St.    Helena 

Island),  13;  Georgetown,  2;  Society  Hill,  1. 
North  Carolina :  Old  Biohmond,  1 ;  Kaleigh,  11 ;  Tarboro,  2. 

MICROTUS  PINETORUM  SCALOPSOIDES  (And.  &  Bach.).    Mole  like  Vole. 

Arcioola aoalopsoides  And.  &  Bach.,  Proc.  Acad.  Nat.  Sci.  Pbila.,  1,97, 1841. 

Arvicola  apella  he  Conte,  Proo.  Acad.  Nat.  Sci.  Phila.,  VI,  405, 1853.    Type  from 

Pennsylvania. 
Arvicola  kennicotti  Baird,  Mamm.  N.  Am.,  547,  1857.    Type  from  Illinois. 

Type  locality. — Long  Island,  New  York. 

Geographic  distribution. — Southern  New  York  and  westward  to  Illinois, 
southward  along  the  coast,  blending  into  true pinetorum. 

Habitat. — Open  gra«sy  country,  meadows,  pastures,  and  waste  places. 

General  characters. — Larger,  darker,  and  duller  than  true  pinetorum. 

Color. — Upperparts  dull  brownish  chestnut,  slightly  darkened  by 
du8ky-tipped  hairs;  sides  paler;  belly  lightly  washed  with  dull  butt' 
over  plumbeous  under- fur;  feet  brownish  gray;  tail  indistinctly  bicolor, 
sooty  above,  grayish  below. 

Cranial  characters. — Skull  similar  to  that  of  pinetorumy  but  larger, 
with  heavier  molars. 

Measurements. — Average  of  three  adults  from  Lake  Grove,  Long 
Island:  Total  length,  125;  tail  vertebne,  20;  hind  foot,  16.3.  8kuU 
(No.  88732,  same  locality):  Basal  length,  23.5;  nasals,  7.4;  zygomatic 
breadth,  16;  mastoid  breadth,  12.6;  alveolar  length  of  upper  molar 
series,  6.6. 

Specimens  examined. — Total  number,  83,  from  the  following  localities: 

Ne'w  Tork :  Lake  Grove,  Long  Island,  4 ;  Millers  Place,  Long  Island,  2 ;  Oyster 
Bay,  Long  Island,  1 ;  Sing  Sing,  4 ;  Lake  George,  1 ;  Locnst  Grove,  1. 

Pennsylvania:  Philadelphia,  1. 

New  Jersey :  Tackertou,  3. 

Maryland:  Laurel,  2;  Kensington,!;  Bladensbarg,  2. 

District  of  Columbia :  Washington,  27. 

Virginia:  Falls  Church,  4;  Dunn  Loriug,  1;  FortMyer,  1;  Clark  Coanty,  2; 
Cape  Charles,  4;  Bellehaven,  1 ;  Wallaceton  (Dismal  Swamp),  4. 

North  Carolina:  Currituck,  2;  Magnetic  City,  1. 

West  Virginia :  White  Sulphur  Springs,  6. 

Ohio:  A  specimen  in  the  U.S.  Nat.  Mus.,  collected  by  Kennicott,  is  labeled 
'Ohio.' 

Indiana:  Brookville,  2  (approaching  auricularis) ;  Terre  Haute,  1. 

Illinois:  West  Northfield, 2;  Warsaw,  2. 
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MICROTUS  PINETORUM  AURICULARIS  Bailey.     Bluegrass  Volo. 
MicrotuB  pineiorum  aurioularis  Bailey,  Proc.  Biol.  Soc.  Wash.,  XII,  90,  April  30,  1898. 

T^e  locality.'-'  Washington,  Mississippi. 

Oeographic  distribution. — Northern  Mississippi,  Tennessee,  Kentucky, 
and  southern  Indiana,  or  in  a  general  way  the  region  between  the  Alle- 
gheny Mountains  and  the  Mississippi  Elver,  mainly  in  the  Lower 
Austral  zone. 

General  chara,cter8. — Size  small,  about  equaling  that  of  pinetorum; 
ears  very  large  for  a  Pitymys  and  conspicuous  above  furj  colors  dark 
and  rich,  not  always  darker  than  scalopsoides  but  richer  and  more 
intense;  fur  short  and  dense  like  that  of  pinetortuni. 

Color. — Upperparts  dark  rich  chestnut  darkened  by  dusky-tii)i)ed 
hairs;  belly  washed  with  paler  chestnut  over  dark  under-fur;  project- 
ing tip  of  ear  with  scattered  ducky  hairs;  tail  not  bicolor,  scarcely 
darker  above,  like  the  back  or  slightly  darker;  feet  dull  brownish. 

Cranial  chara^iters, — Skull  like  that  of  pinetorum  in  form  and  general 
characters;  interpterygoid  fossa  normally  U-shaped  instead  of  V-shaped. 

Measurements. — Type:  Total  length,  120;  tail  vertebrae,  22;  hind 
foot,  16.  Average  of  six  adult  specimens  from  the  type  locality,  meas- 
ured in  the  flesh  by  collector:  119;  22;  17.  Skull  (of  type):  Basal 
length,  22.3;  nasals,  7;  zygomaticbreadth,  15.2;  mastoid  breadth,  12.3; 
alveolar  length  of  upper  molar  series,  6. 

General  remarks. — A  series  of  31  specimens  in  the  Merriam  collec- 
tion from  Eubank,  Ky.,  average  darker  and  richer  in  coloration  than 
tlie  type  series  and  have  equally  large  ears.  Specimens  from  Brook- 
ville,  Ind.,  are  dark  and  dull  colored  and  might  pass  for  either  this  spe- 
cies or  scalopsoides.  A  single  specimen  from  Hickman,  Ky.,  is  immature 
but  apparently  typical.  A  flat  skin  with  crushed  skull  from  Barron 
Springs^  near  Fredericksburg,  Tex.,  has  the  large  ear  and  small  foot  of 
auricularis  but  the  dull  color  of  nemoralis. 

Specimens  examined. — Total  number,  46,  from  the  following  localities: 


ippi:  Washington,  10. 
Kentucky :  Hickman,  1 ;  Eubank,  31. 
Indiana:  Brookville,  1. 
Tennessee:  Rogers viUe,  1. 
Alabama:  Greensboro,  1. 

MICROTUS  NEMORALIS  Bailey.    Woodland  Vole. 
}ficrotu»  nemoralis  Bailej,  Proc.  Biol.  Soc.  Wash.,  XII,  89,  April  30,  1898. 

Type  locality.— StilweU  (Boston  Mountains),  Indian  Territory. 

Habitat.— Oi>eu  woods  and  brasblaud. 

Oeographic  distribution. — West  of  the  Mississippi  River  from  central 
Arkansas  north  to  Coancil  Bluifs,  Iowa. 

General  characters. — Size,  lar^jer  than  any  otlier  species  of  Pitymys 
in  the  United  States;  ears,  relatively  large;  fur,  comparatively  lon^ 
18392— No.  17 5 


Digitized  by  VjOOQ  IC 


66  NORTH   AMERICAN   FAUNA.  {KalT. 

and  coarse;  colors,  duller  than  in  pinetorum,  not  so  dark  as  in  soalop- 
Boides  or  auricularis. 

Color. — Upperparts  dull  chestnut,  slightly  lined  with  blackish-tipped 
hairs  over  the  back  and  rump,  becoming  paler  on  the  sides;  belly 
washed  with  bright  cinnamon;  tail  indistinctly  bicolor;  feet  thinly 
clothed  with  pale  bufty  or  sometimes  dusky  hairs.  Young:  Plumbeous 
or  dark  maltese,  with  a  slight  tinge  of  chestnut  suffusing  the  back  as 
maturity  is  approached. 

Cranial  characters. — Skull  large  and  relatively  elongated;  supraoc- 
cipital  sloping;  interparietal  short  and  wide;  mastoids  and  audital 
bullae  large  and  projecting  farther  back  than  mpinetorum;  palateoften 
with  a  posterior  point  projecting  into  the  U-shaped  interpterygoid 
fossa. 

Measurements. — Type:  Total  length,  130;  tail  vertebrae,  24;  hind 
foot,  18.  Average  of  five  females  and  five  males  from  the  type  locality : 
135;  25;  18.1.  Skull  (of  type):  Basal  length,  25.3;  nasals,  7.7;  zygo- 
matic breadth,  16.5;  mastoid  breadth,  13.4;  alveolar  length  of  upper 
molar  series,  7. 

General  remarks. — Specimens  from  London,  Nebraska,  and  Gouncil 
Bluffs,  Iowa,  are  typical  or  slightly  larger  than  those  from  the  type 
locality.  Those  from  central  Arkansas  and  eastern  Missouri  are  nearly 
or  quite  typical.  So  far  as  shown  by  the  present  series  of  specimens, 
the  sx>ecies  stands  distinct  and  apparently  unconnected  with  the  other 
forms  of  Pitymys  east  of  the  Mississippi  River. 

Specimens  examined. — Total  number,  46,  from  the  following  localities: 

Indian  Territory:  Stilwell,  Boston  Moan  tains,  16. 

Arkansas:  Beebe,5;  Hardy,!. 

Missouri:  Hanter,  3;  Williamsville,  5 ;  Kim8wiok,5. 

Iowa:  Council  Blafis,  4. 

Kansas:  Neosho  Falls,  1. 

Nebraska:  London,  6. 

MICROTUS  QUASIATER  (Cones).    Jalapa  Vole. 

Arvicola  (Pitymys)  pinetorum  qimsiater  Cones.  Proc.  Acad.  Nat.  Sol.  Phila.,  1874, 191- 
192. 

Tiffpe  locality. — Jalap  i,  Vera  Cruz,  Mexico. 

Geograph'c  distribute  / . — Central  Vera  Cruz  and  eastern  Puebla,  on 
the  east  slope  of  the  mountains  (altitude  4,000  to  5,000  feet),  in  Humid 
Tropical  and  lower  edge  of  Lower  Austral  zones. 

Habitat — Brushy  woodland. 

General  characters. — SizQ  of  pinetorum;  tail  about  as  long  as  hind  foot; 
ears  large  for  a  Pitymys;  colors  dark ;  fur  glossy. 

Color. — Summer  pelade:  Uniformly  dark  umber  or  seal  brown,  slightly 
paler  on  belly,  feet,  and  tail;  tail  slightly  paler  below  than  above. 
Winter  pelage  (in  January,  specimens  from  Orizaba  and  Huauchinango)  : 
Darker,  richer,  and  more  glossy.  Young:  Darker  and  duller,  inclining 
to  sooty  or  plumbeous. 
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Cranial  characters. — Skull  similar  to  tbat  of piiietorum^  but  with  longer, 
more  quadrate  braincase,  more  prominent  i>o8torbital  ridges,  narrower 
interorbitiil  space,  and  larger  audital  bnllie;  dentition  slightly  heavier; 
molar  {mttern  the  same. 

Measurements. — Average  of  6  adult  males  and  females  iipom  the  type 
locality:  Total  length,  130;  tail  vertebrae,  23;  hind  foot,  17.7.  Skull 
(No.  55048,  9  adult):  Basal  length,  24;  nasals,  7;  zygomatic  breadth, 
12 ;  alveolar  length  of  upper  molar  series,  G.3. 

General  remarks. — Microtus  quasiater  is  by  far  the  most  divergent 
form  of  Pitymys  in  America.  Its  range,  so  far  as  known,  's  restrictcnl 
to  a  comparatively  small  area,  1,000  miles  from  that  of  its  nearest  rela- 
tive,  and  reaches  into  a  zone  not  known  to  be  inhabited  by  any  other 
species  of  Microtus. 

Specimens  examined. — Total  number,  44,  from  the  following  localities: 

Vera  Cruz:  .lalapa,  6;  Jico,  8;  Orizaba,  10. 
Puebla:  lluanchiiiango,  20. 

Subgenus  LAGURUS  Gloger. 

Lagurua  Gloger,  Gemeiuniitz.  Hand-  ii.  Hilfsbiieh  d.  Naturgesch.,  I,  98,  1841.    Typo 

LaguruB  migratorius  Gloger. 
Lagurus  Merriauif  Am.  Natnralist.,  XXIX,  758)  Ang.,  1895  (Bubgenns). 

Geographic  distribution  (in  America). — Transition  zone  of  the  semi- 
arid  parts  of  the  northwestern  United  States, 
east  of  the  Cascades  and  Sierra  Neva<la. 

Suhgeneric  characters. — (In  American  species) 
plantar  tubercles,  5;  mammie,  S,  inguinal  2-2, 
l>ectoral,2-2;  lateral  glands  on  flanks;  tail  little 

little  longer  than  liind  foot;  colors  pale;  fur  lax.  '  or  iic^wT  (lu^TJji 7>ai- 
Sknll  low  2Lud  wide;  bullae  very  large;  mastoids  ^wt^cxs). 
reaching  plane  of  exoccipital  condyles;  molars  slender,  with  wide 
reentrant  angles;  m3  with  2  closed  triangles  and  narrow  posterior 
loop;  ml  with  5  closed  -triangles,  4  inner  and  4  outer  salient  angles; 
m3  with  two  terminal  transverse  loops  and  a  pair  of  median  triangles. 

MICROTUS  CURTATU8  (Cope).     Short-tailed  Vole. 

Arvicola  curtata  Cope,  Proo.  Acad.  Nat.  Soi.  Phila.,  1868, 2. 

Arricola  decurtata  Conen,  Mon.  N.  Am.  Rodentia,  215  (in  text),  1877,  nomeu  nnduin. 

Type  locality. — Pigeon  Spring,  Mount  Magruder,  Nevada. 

Oeographic  distribution. — Transition  zone  of  the  low  mountain  ranges 
in  western  Nevada  and  eastern  Galifornia,  east  of  the  Sierra  Nevada 
aud  north  of  Death  Valley. 

Habitat. — Dry,  barren  country,  usually  in  sagebrush. 

General  characters. — Tail  very  short;  feet  hairy;  fur  long  and  lax; 
color  pale  buffy  gray ;  skull  wide  and  flat,  with  very  large  audital  bulhe. 

Color. —  Winter  pelage:  Upperparts  uniform  pale  buffy  gray,  or  ashy 
gray  becoming  paler  on  the  sides,  and  silvery  white  or  soiled  whitish 
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below;  tail  like  belly,  except  an  indistiDct  dasky  dorsal  liue;  ears 
slightly  buffy,  more  noticeably  so  in  young  than  in  adults;  feet  soiled 
silvery  whitish.  Summer  pelage:  Slightly  darker.  Young:  Darkened 
above  by  long,  dusky- tipped  hairs;  ears  distinctly  buff  tipped. 

Cranial  characters. — Skull  wide  and  flat,  with  short  rostrum,  spread- 
ing zygomatic  arches,  and  great  mastoid  breadth ;  audital  bullae  and 
mastoids  much  inflated,  and  with  thick,  spongy  walls;  mastoids  project- 
ing back  to  plane  of  exoccipital  condyles.  Molar  series  rather  light, 
with  narrow,  tightly  closed  triangles  and  wide  reentrant  angles. 

MeasurementJt, — Average  of  Ave  adults  from  the  type  locality:  Total 
length,  141;  tail  vertebrae, 27;  hind  foot,  17.6.  Skull  (No.  41019,  9  ad.): 
Basal  length,  24;  nasals,  6.6;  zygomatic  breadth,  15;  mastoid  breadth, 
13;  alveolar  length  of  upj)er  molar  series,  6, 

General  remarks. — This  is  the  largest  of  the  three  species  of  Lagurus 
at  present  known  in  North  America,  size  alone  being  sufficient  to  dis- 
tinguish it  from  either  pauperrimus  or  pallidus.  It  shows  but  slight 
variation  throughout  its  somewhat  restricted  and  probably  interrupted 
range.  Specimens  from  the  head  waters  of  Keese  River,  whi(;h  is  sepa- 
rated from  the  type  locality  by  Sonoran  valleys,  show  slightly  larger 
audital  bulla?  and  mastoids,  but  no  characters  of  specific  or  subspecific 
value. 

Specimens  examined. — Total  number,  54,  from  the  following  localities: 

Nevada:  Mount  Magruder  (near  Pigeon  Spring),  14;  Reese  River  Valley,  7; 

Indian  Creek  (near  head  of  Reese  River),  2;  Lead  of  Roese  River,  10. 
California:  Inyo  Mountains,  17;  White  Mountains,  4. 

Note. — Microtus  {Lagurus)  pumilus  Elliot  (Field  Columbian  Museum, 
Zool.  Series,  Vol.  I,  No.  II,  p.  220,  Feb.  1,  1890)  from  tlie  Olympic 
Mountains,  Washington,  proves  to  be  a  young  Phenacomysy  as  I  have 
ascertained  by  examination  of  the  type  specimen,  kindly  loaned  me  by 
Mr.  D.  G.  Elliot,  curator  of  mammals  in  the  Field  Columbian  Museum. 

MICROTUS  PALLIDUS  (Merriam.)     PaUid  Vole. 
Art  ioola  pallidus  Merriam,  Am.  Nat.,  XXII,  702-705.  Aug.,  1888. 

Type  locality. — Fort  Buford,  N.  Dak.  The  type  was  taken  on  a  north- 
east slope,  near  the  top  of  a  high,  barren  hill,  2  miles  east  of  the  fort. 

Geographic  distribution, — Transition  prairies  of  western  North  Dakota, 
Montana,  and  as  far  north  as  Calgary,  Alberta. 

Habitat. — High,  semi-arid  prairies,  usually  on  shady  slopes. 

General  characters. — Slightly  paler  than  curtatus;  smaller;  with  rel 
atively  much  smaller  audital  bulhe.  The  palest  species  of  Microtua 
found  ill  America,  and  probably  the  shortest  tailed. 

Color. — Upperparts  uniform  pale  buffy  gray  with  an  extra  tinge  of 
buff  about  ears  and  nose;  belly  white  or  soiled  whitish;  tail  silvery 
wliitish  below,  dusky  above;  feet  silvery  whitish  or  pale  gray.  The 
ty))e  series  was  taken  in  September  and  shows  what  is  probably  the 
darkest  phase  of  summer  pelage. 
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Cranial  characters. — Skull  like  that  of  curtains  in  general,  but  aver- 
aging slightly  smaller  and  with  decidedly  smaller  audital  bulhe  and 
narrower  mastoid  breadth.  Teeth  relatively  heavy;  incisors  fully 
equaling  those  of  larger  skulls  of  ourtatvs;  molar  series  heavy  and 
actually  longer  in  the  smallest  adults  than  in  much  larger  specimens 
c»f  curtatus;  enamel  pattern  essentially  the  same. 

Measurements. — Type,  $  ad.:  Total  length,  121;  tail  vertebrae,  20; 
liind  foot,  18  (measured  dry).  Skull  (of  type):  Basal  length,  22.3; 
nasals,  6.5;  zygomatic  breadth,  14.6;  mastoid  breadth,  11.6;  alveolar 
length  of  upper  molar  series,  6.3. 

Oeneral  remarks. — In  mze  pallidus  fsAls  between  curtatus  ^ud  pauper- 
rimuHj  but  in  relative  size  of  teeth  curtatus  comes  in  the  middle,  while 
in  geographic  position  j?atfperriww«  separates  the  other  two.  There  is 
nothing  in  the  material  before  me  to  indicate  any  intergradation 
between  the  forms  or  any  subspecific  relationship. 

Specimens  examined. — Total  number,  8,  from  the  following  localities: 

North  Dakota:  Fort  Bnford,  4. 
Montana:  Philbrook,  1. 
Canada:  Calgary, Alberta, 3. 

MICROTUS  PAUPERRIMU8  (Cooper).    Pigmy  Vole. 
Arcioola  pauperrima  Cooper,  Am.  Nat.,  II,  535-536,  Deo.,  1868. 

Type  locality. — Plains  of  the  Columbia,  near  Snake  River,  Wash- 
ington. 

Oeographic  distribution. — Eastern  Washington  and  Oregon,  central 
Idaho,  and  the  north  slope  of  the  Uinta  Mountains,  Utah,  in  Transi- 
tion zone. 

Habitat.-— Open  grassy  ridges  or  high  prairie,  except  in  the  Uinta 
'Mountains,  where  they  were  found  in  grassy  parks  near  the  lower 
edgo  of  pine  timber. 

General  characters. — The  smallest  species  of  the  subgenus  Lagurus, 
with  colors  a  shade  darker  than  in  curtatiis  or  pallidum;  skull  small 
and  very  flat-topped,  often  concave  postorbitally. 

Color. — Summer  pelage:  Upperparts  uniform  buflFy  gray,  slightly 
darkened  with  dusky- tipped  hairs;  ears  and  nose  strongly  tinged  with 
buflf;  belly  pale  buffy;  tail  darkened  above  by  a  dusky  line,  bufty 
below;  feet  like  belly.  Young:  Less  bufty  and  slightly  more  dusky 
than  adult. 

Cranial  and  dental  characters. — Skull  small,  relatively  smooth,  not 
ridged  or  angled,  flat  or  concave  on  top;  audital  bulla?  relatively  as 
well  as  actually  smaller  than  in  curtatus;  hamular  process  of  mandible 
short  and  slender,  inclosing  a  wide  two-angled  or  rounded  notch; 
incisors  slender;  molars  differing  from  those  of  curtatus  only  in  smaller 
size;  enamel  pattern  essentially  the  same. 

Measurements. — Average  of  3  adults  from  the  vicinity  of  Antelope, 
Oreg.:  Total  length,  115;  tail  vertebra*,  20;  hind  foot,  16.     Skull  (of 
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adult?,  No.  78534,  from  Autelope,  Greg.):  Baaal  length,  20;  nasals, 
5.5;  zygomatic  breadth,  13.4:  mastoid  brejidtli,  11.3;  alveolar  length 
of  upper  molar  series,  5.2. 

General  remarks, — ^The  above  description  is  based  mainly  on  a  series 
of  6  specimens  collected  near  Antelope,  Oreg.,  on  top  of  the  high 
prairie  ridge  between  the  John  Day  and  Des  Chutes  rivers,  and  not 
more  than  li>0  miles  from  where  Dr.  J.  G.  Cooper  collected  his  type  of 
pauperrimus  on  the  plains  of  the  Columbia,  near  Snake  River,  October 
9, 1860.  Antelope  is  in  reality  on  the  south  edge  of  the  plains  of  the 
Columbia,  and  specimens  from  that  i)oint  agree  in  every  way  with  the 
somewhat  mutilated  tyx)e  oi  pauperrimus  still  in  the  United  States 
National  Museum.  Specimens  from  the  Salmon  Eiver  Mountains, 
Idaho,  do  not  differ  perceptibly  from  the  type  or  from  the  Antelope 
series.  A  single  specimen  from  the  top  of  Steen  Mountain  is  not 
typical,  but  the  characters  are  not  sufficient  to  warrant  separating  it 
on  a  single  specimen,  and  they  may  prove  only  individual.  Four  speci- 
mens from  the  north  slope  of  the  Uinta  Mountains,  Utah,  show  but 
litttle  deviation  from  the  typical  series. 

Specimens  examined, — Total  number,  10,  from  the  following  localities: 

WaBhington :  Plains  of  the  Colambia,  1  (the  type). 
Oregon:  Antelope,  6;  Bake  Oven,  1  (im.);  Steen  Mountain,  1. 
Idaho:  Salmon  River  Monntains,  6. 
Utah :  Uinta  Mountains,  4. 

Subgenus  CHII«OTIJS  Baird. 

Chilotus  Baird,  MaMm.  N.  Am.,  516, 1857.     Type,  AmncoJa  oregoni  Bachman. 

Geographic  distribution. — Pacific  slope  from  northern  California  to 
southern  British  Columbia. 

Suhgeneric  characters. — Plantar  tubercles,  5 ;  mammaB,  8,  inguinal,  2-2  f 
pectoral, 2-2 ;  side  glands  obscure  or  wanting;*  ears  rather  small ;  fur 
dense,  without  stifthairs.  Skull  short,  low,  and  with  elliptical  braincase; 
molars  small ;  m3  with  2  or  3  closed  triangles;  ml  with  5  closed  triangles; 
m2  with  anterior  pair  of  triangles  usually  confluent;  m3  with  3  trans- 
verse loops. 

MICROTUS  OREGONI  (Bachman).     Oregon  Vole. 

Arvicola  oi-egoni  Bachman,  Jouni.  Acad.  Nat.  Sci.  Phila.,  VIII,  PI.  1,  60-61,  1839. 
Microtus  morosus  Elliot,  Field  Culuinhian  Muh.,  Zool.  Series,  Vol.  I,  No.  II,  227,  Feb.  1, 
1899.     (Olymi)ic  Monntains,  WaKhington.) 

Type  locality. — Astoria,  Oregon. 

Geographic  distribution. — Pacific  coast  region  from  northern  Cali- 
fornia to  Puget  Sound. 


'  In  a  large  number  of  skins  of  adult  uiales,  about  a  dozen  show  what  appear  to  bo 
ill-definod  glands  on  the  sides,  midway  between  lii])s  and  shoulders;  but  before  stat^ 
ing  postively  the  presence  and  position  of  these  glands  it  will  be  necessary  to  examine 
specimeuH  in  the  flesh. 
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Habitat. — ^Dry  open  ground,  under  cover  of  grass  and  low  vegetation, 
and  under  logs  in  the  open  redwood  forest  of  California. 

General  characters, — Size  rather  small;  tail  long;  colors  dark;  fur 
short,  without  long  hairs. 

Color. — XJpperparts  mixed  bister  and  blackish,  with  a  pepper-and- 
salt  appearance;  belly  dusky,  lightly  washed  with 
dull  buffy;  feet  dusky  gray;  tail  blackish,  slightly 
lighter  below;  ears  blackish,  scantily  haired,  pro- 
truding from  the  fur. 

Cranial  characters. — Skull,  compared  with  those 
of  other  species  ot  the  subgenus,  long  and  slender,  ^^^  ig.-Moiar  enamel 
with  narrower  braincase,  longer  rostrum,  more  p*!*.®™  ?^  ^^^^,^J^ 
arched  and  less  abruptly  spreading  zygomata,  more 
quadrangular  interparietal ;  superciliary  ridges  in  adults  well  marked, 
approaching  or  meeting  interorbi tally ;  audital  bullsB  small  and  globose; 
dentition  not  peculiar. 

Measurements. — Adult  $  ,  No. iJf H?  ^^om  Astoria:  Total  length,  140; 
tail  vertebrae,  42;  hind  foot,  17.  Skull  (of  same):  Basal  length,  22.2; 
nasals,  17;  zygomatic  breadth,  14.8;  mastoid  breadth,  11.8;  alveolar 
length  of  molar  series,  5.5. 

General  remarJcs. — ^The  species  shows  some  slight  variation  through- 
out its  range,  but  all  of  the  specimens  examined  from  the  low  country 
south  of  Puget  Sound  are  clearly  referable  to  oregoni,  and  those  from 
timberline  in  the  Oljrmpics  do  not  vary  sufficiently  for  even  subspeciflc 
recognition. 

Specimens  examined. — Total  number,  103,  from  the  following  localities : 

Oregon:  Astoria,  6;  Oregon  City,  6;  Yaquina  Bay,  1;  Aumsville,  1;  Elk 
Head,  1. 

California:  Crescent  City,  12;  Hnraboldt  Bay,  1 ;  Hoopa  Valley,  2;  Dyerville,  3. 

Washington:  Tenino,  9;  Roy,  1;  Skamania  Connty  (45  miles  sontheast  of 
Toledo),  1;  Kent,  2;  Steilacoom,  1;  Aberdeen,  3;  Granville,  6;  Qaineanlt 
Lake,  Chebalis  County,  3;  La  Push,  3;  Suez,  1;  Neab  Bay,  10;  Olympic 
Mountains  (near  bead  of  Solednc  River),  9;  Lake  Cushman,  21. 

MICR0TU8  SERPENS  Merriam.    Creeping  Vole. 

Microtus  serpens  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  75, 1897. 

Type  locality. — Agassiz,  British  Columbia. 

Geographic  distribution. — Low  country  of  southern  British  Columbia 
and  northern  Washington  between  the  Cascade  Mountains  and  Puget 
Sound. 

General  charact^s. — Size,  largest  of  the  subgenus;  tail  short;  colors 
dark. 

Color. —  Winter  pelage :  XJpperparts  uniformly  sooty  gray,  becoming 
slightly  lighter  on  sides;  belly  dusky,  washed  with  dull  buff;  tail  sooty 
above,  silvery  gray  below ;  feet  dusky  gray;  ears  nearly  naked,  concealed 
in  long  fur.  Summer  pelage:  Paler  and  more  brownish  above,  belly 
lightly  washed  with  buffy;  ears  projecting  slightly  from  thinner, 
coarser  fur. 
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Cranial  characters. — Sknll  rather  wide  and  short;  saperciliary  ridges 
not  well  defined;  interorbital  width  greater  thauiu  oregoni;  zygomata 
abruptly  spreading  anteriorly,  interparietal  lozenge-shaped;  audital 
buUcU  full  and  globose;  incisors  larger  and  stronger  and  molars  slightly 
hirger  than  in  oregoni. 

Measurements, — Type:  Total  length,  130;  tail  vertebrsB,  31 ;  hind  foot, 
18.  Average  of  7  adults  from  type  locality:  129;  32;  17.5.  Skull  (of 
type):  Basal  length,  22.4;  nasals, 6.6;  zygomatic  breadth,  14;  mastoid 
bieiulth,  11.2;  alveolar  length  of  upper  molar  series,  6.9. 

General  remarks, — The  range  of  this  northern,  more  robust  form  of 
Chilotusj  as  at  present  known,  is  rather  limited,  but  future  colle<rtioiis 
may  show  it  to  be  continuous  with  that  of  oregoni. 

Specimens  examined, — Total  number,  56,  from  the  following  locali- 
ties: 

British  Columbia:  Agassiz^T;  Port  Moody,  10;  LaDgley,  3;  Sumas,  10;  Meant 

Baker  Range,  4. 
Washington  :  Mount  Vernon,  19;  Hamilton,  2;  Sauk,  1. 

MICROTUS  BAIRDI  Merriam.    Baird  Vole. 
Microtu8  hairdi  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  74,  1897. 

Type  locality. — Glacier  Peak,  Crater  Lake,  Oregon  (altitude,  7,800 
feet). 

Geographic  distribution, — Known  only  from  the  type  locality,  but 
probably  restricted  to  the  Hud8c»nian  zone  of  the  higher  Cascades. 

Habitat. — Beds  of  Phyllodoce  and  Lutkea  at  timberline. 

General  characters, — Slightly  smaller  than  M.  oregoni-,  color  yelloNV- 
isli  brown;  fur  short  and  glossy;  tail  short;  ears  almost  concealed  in 
the  fur. 

Color, — Upperparts  glossy  yellowish  bister;  sides  paler;  belly  washed 
with  whitish;  tail  indistinctly  bicolor,  dusky  above,  dark  gray  below; 
feet  dusky  gray;  nose  dusky. 

Cranial  characters, — Skull  relatively  short,  wide,  aud  flat,  with  short 
rostrum;  braincase  subquadrate;  interparietal  narrow ;  audital  bullae 
large;  ascending  arm  of  premaxilhe  not  extending  beyond  nasals; 
incisive  foramina  short  and  wide;  dentition  not  peculiar. 

Measurements. — Type, No.  7990G,  9 ad.:  Total  length,  131;  tail  verte- 
brae, 33;  hind  foot,  17.6.  A  young  adult  S  from  type  locality:  130;  32; 
17.  Skull  (of  tyY>e):  Basal  length,  22;  nasals,  6.G;  zygomatic  breadth, 
14;  mastoid  breadth,  11.5;  alveolar  leugth  of  upper  molar  series,  5.5. 

General  remarks, — This  species  of  Ohilotus  is  as  yet  known  only 
from  2  specimens  from  the  type  locality.  No  doubt  it  will  eventually 
be  found  to  extend  aloug  the  crest  of  the  Cascade  Range  in  Oregon. 

Specimens  examined, — Total  number,  2,  from  the  type  locality. 

Subgenus  PEDOM7S  Baird. 

Pedomye  Baird,  Mamm.  N.  Am.,  517, 1857.    Type,  Jrvicola  austeims  Le  Conte. 

Geographic  distribution, — Middle  United  States  from  southern  Louis- 
iana to  Plains  of  the  Saskatchewan. 
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Suhgeneric  characters, — Plantar  tubercles,  5;  side  glands  obscure  or 
wanting,'  rarely  discernible;  mammae,  6,  ingainal, 
2-2,  pectoral,  1-1-,  ears  medium;  fiir  long  and  ^^^4^^^|fS^ 
coarse.     81cull  high  and  narrow ;  molars  with  wide      ^  ^^^  ^* 
reentrant  angles;  m3  with  2  closed  triangles; 
ml  with  3  closed  and  2  open  triangles;  m2  with 
anterior  pair  of  triangles  confluent;  mS  with  3  ^   ,,    ^  , 

^  .  ,  ,,     ,  ^Q- 14.— Molar    enamel    pat- 

transverse  loops,  the  middle  loop  sometimes  con-     tern  of  Mierotut  {Pedom^i) 
stricted,  or  even  divided  into  2  triangles.  austerut  (xb). 

MICROTUS  AU8TERU8  (Le  Cent©).     Prairie  Vole. 

Jrvioola  au9iems  Le  Conte,  Proc.  Aoad.  Nat.  Sei.  Phila.,  VI,  405-406,  1853. 
Arvicola  {Pedomys)  dnnamonea  Baird,  Maniin.  N.  Am-,  541,  1857.     (Typo  from  Pem- 
bina, K.  Dak.) 
Type  locality. — Kacine,  Wisconsin. 

Geographic  distribution, — Central  part  of  Mississippi  Valley  from 
southern  Wisconsin  to  southern  Missouri  and  Fort  Beno,  Oklahoma, 
and  west  into  eastern  Nebraska  and  Kansas. 

Habitat — Dry  upland  prairie  under  low  grass,  and  in  rose  and  hazel 
thickets. 

General  characters. — Size  of  Microtfis pennsylvanious,hnt  with  slightly 
shorter  tail  and  apparently  coarser  pelage.  Color,  dark  peppery  gray 
above,  dull  fulvous  below. 

Color, —  Winter  pelage:  Upperparta  dark  gray,  with  a  peppery  appear- 
ance from  the  mixture  of  black  and  pale  fulvous  tips  of  long  hairs,  black 
tips  predominating;  sides  paler;  belly  washed  with  pale  cinnamon  or 
fulvous;  tail  sharply  bicolor,  feet  dusky ;  a  tuft  of  ftilvous  hairs  in  front 
of  ear.  Summer  pelage:  Darker  throughout,  with  fewer  light- tipped 
hairs  and  thinner  fulvous  wash  below.  Young:  Slightly  paler  than 
adult. 

Cranial  characters. — Skull  high,  narrow,  and  well  arched;  interpari- 
etal small,  lozenge  shaped;  preinaxillaB  extending  well  back  of  nasals; 
audital  buUsB  small  and  narrow;  incisive  foramina  wide  posteriorly; 
molar  pattern,  that  of  the  subgenus. 

Measurements, — No.  2928,  $  ad.,  from  Eacine,  Wis.,  (measured  from 
alcohol  by  Baird)^:  Total  length,  127;  tail  vertebrae,  32;  No.  2897: 
hind  foot,  19.  Slcull  (No.  1999,  ad.,  from  Racine):  Basal  length,  27; 
nasals,  7.9;  zygomatic  breadth,  15.5;  mastoid  breadth,  12.6;  alveolar 
length  of  upi>er  molar  series,  6.8.  Skull  (No.  948 — not  fully  adult — 
from  Racine):  25;  7.9;  15.4;  11.8;  6. 


'  A  large  namber  of  skins  of  malea  show  no  trace  of  side  glands,  but  a  few  show 
what  appear  to  be  very  small  glandular  areas  on  the  middle  of  the  sides.  It  will  be 
necessary  to  examine  i^esh  specimens  of  old  males  before  the  presence  or  position  of 
the  glands  is  fnlly  determined. 

•  Mamm.  N.  Am.,  541, 1857. 
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Considerable  varintion  is  shown  throaghoat  the  range  of  the  siiecies. 
To  the  southwest;  at  Orlando  and  Fort  Reno,  Okla.,  the  individuals 
show  alightly  deeper  coloration  and  slight  modifications  of  cranial 
characters.  Except  for  a  slightly  abnormal  tooth  pattern  Baird's  type 
of  cinnamonea  is  a  large  specimen  of  typical  austerns,  I  cannot  believe 
that  it  ever  came  from  Pembina. 

Specimens  examined, — Total,  211,  from  the  following  localities: 

'Wisoonain:  KaciDe,  4. 

lUinois:  West  North  field,  14;  Wanaw.l. 

Indiana:  Wheatland, 4. 

Iowa  :  Fairfield,  1 ;  Knoxyille,  93. 

Nebraska:  Hlair,  1  (im.)  Columbus, 7;  London,  13;  Norfolk,  1. 

Kansas:   Cairo,  4;  Ouaga,  13;   Burlington,  1;   Doniphan  County,    1;    Fort 

Leavenworth,  21. 
Missouri:  Golden  City,  2;  Piedmont,  10;  Bisniark,  6;  Kimswick,  6. 
Oklahoma :  Orlando,  1 ;  Fort  Reno,  7. 

MICROTUS  LUDOVICIANUS  sp.  nov.     Ix)ui8iana  Vote. 

7>;>c  from  Iowa,  Calcasieu  Pariah,  Louisiana.  No.  96624,  <J  ad.,  U.  S.  Nat.  Mua.,  Bio- 
logical Survey  Collection.  Collected  April  7,  1899,  by  Vernon  Bailey.  Collector's 
number,  6767. 

Oeographic  distribution, — Coast  prairie  of  southwestern  Loaisiaua,  in 
Lower  Austral  zone. 

Habitat — Dry  grassy  mounds  on  the  flat,  half-marshy  coast  prairie. 

General  characters, — Size  and  proportions  about  as  in  .1/.  austerus^ 
color  similar;  rostrum  and  nasals  slenderer  and  audital  bulh'e  larger. 

Color, —  Winter'  pelage  (in  April  specimens):  Upperparts  dark  gray, 
with  a  coarse,  peppery  appearance,  produced  by  the  mixture  of  black-, 
brown-,  and  whitish-tipped  hairs,  and  varying  in  color  as  these  different 
colored  hairs  predominate;  below  dull  fulvous  or  dark  buffy ;  tail  indis- 
tinctly bicolor,  dusky  above,  buffy  below;  feet  dusky.  Yoiing  (quarter 
to  half  grown):  Darker,  more  dusky,  and  less  brownish  than  adult. 

Cranial  characters. — Skull  like  that  of  austerns  with  larger,  more 
rounded  audital  bulla),  larger  molars,  and  slenderer  nasals.  Middle 
section  of  m3  often  constricted  or  separated  into  two  closed  triangles. 
(This  may  occur  in  any  species  of  Pedomys,] 

Measurements. — Average  of  10  adults  (5  males  and  5  females)  from 
type  locality:  Total  length,  1G4;  tail  vertebra*,  33;  hind  foot,  18.5. 
Average  of  hind  foot  of  males,  19;  of  females,  18.  Type:  146;  36;  19. 
Skull  (of  type):  Basal  length,  25.8;  nasals,  8;  zygomatic  breadth,  15; 
mastoid  breadth,  11.5;  alveolar  length  of  upper  molar  series,  6.3. 

Remarks, — A  single  imperfect  skull  in  the  United  States  National 
Museum  collection  from  Calcasieu  Parish,  La.,  showed  such  pronounced 
characters  as  to  suggest  the  collection  of  the  present  series  of  speci- 
mens. Some  of  the  characters  in  the  old  skull  prove  to  be  abnormal, 
and  the  actual  differences  between  this  southern  form  and  true  austerns 
are  not  strongly  marked.  There  is  no  known  and  probably  no  actual 
intergradation  or  continuity  of  range  between  the  two  forms,  and  per* 
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haps  subspecific  rank   would   show   better   the  close  relationship  of 
ludoricianus  to  austerus, 

i^ecimens  examined. — Total  number^  26,  from  Calcasieu  Parish,  La, 

MICROTUS  HAYDENI  (Baird).     Hayden  Vole. 
Arrioola  haydeni  Baird,  Mamm.  N.  Am.,  543-544, 1857. 

Type  locality, — Fort  Pierre,  South  Dakota. 

Geographic  distribution. — Plains  region  of  western  South  Dakota^ 
Nebraska,  and  Kansas,  eastern  Colorado  and  Wyoming,  and  southern 
Montana,  in  Transition  zone. 

Habitat. — Dry  prairies.  At  the  type  locality,  in  sagebrush  on  bad- 
land  hills. 

General  chara^ers. — Considerably  larger  and  lighter  colored  than  M. 
auHterus,  with  little  or  none  of  the  fulvous  or  cinnamon  wash  below; 
fur  very  long  and  lax  in  winter  and  spring  pelages;  skull  heavy  and 
angular. 

Color. — (May  specimens  from  Fort  Pierre) :  Upperparts  uniform  light 
gray,  the  color  formed  by  a  combination  of  whitish-  and  blackish-tipped 
hairs,  with  the  white-tipped  predominating;  belly  washed  with  silvery 
white,  or  sometimes  soiled  white,  over  plumbeous  under- fur;  feet  dusky 
gray;  tail  bicolor.  Summer  pelage:  Somewhat  darker,  with  sometimes 
a  slight  wash  of  buflf  below.  Young  (one- fourth  to  one-half  grown): 
Very  woolly  and  slightly  darker  than  adult. 

Cranial  characters, — Skull  larger,  more  angular,  and  more  heavily 
ridged  than  in  austerus;  anterior  part  of  zygomatic  arches  more 
abruptly  spreading;  prezygomatic  notch  deeper;  interparietal  larger; 
palate  higher,  with  more  prominent  median  ridge. 

Measurements. — Adult  9  from  type  locality  (No.  4239,  Merriam  Coll.) : 
Total  length,  180;  tail  vertebne,  47;  hind  foot,  22.  Skull  (No^497l 
from  Fort  Pierre):  Basal  length,  28;  nasals,  8;  zygomatic  breadth 
17.6;  mastoid  breadth,  12,0;  alveolar  length  of  upper  molar  series,  7.4. 

General  remarks. — Probably  haydeni  intergrades  with  true  austerus^ 
and  is  merely  a  more  robust  and  paler  northwestern  form.  The  rauges 
of  the  two  almost  meet,  if  they  are  not  continuous. 

Specimens  examined. — Total  number,  110,  from  the  following  localities: 

South  Dakota:  Fort  Pierre, 4 ;  Pierre, 3;  Buffalo  Gap,  4 ;  Rapid  City,  4. 
Nebraska:  Valentine,  10;  Kennedy,  11;  Sidney, 2;  Callaway, 4;  Alliance, 2. 
Kansas:  Pendennis,  10;  Banner,  11. 
Colorado:  Loveland,  1;  Canyon  City,  1. 

Wyoming:  Beaver,  1;  Newcastle,  1;  Snndance,  1;  Dayton,!;  Pass,  4. 
Montana:  Little  Bighorn  Valley,  8 ;  Fort  Custer,  24;  Custer  Station,  1 ;  Lake 
Basin,  2. 

MICROTUS  MINOR  (Merriam).     Least  Upland  Vole. 

Arricola  austerus  minor  Merriam,  Am.  Nat.,  XXII,  598-601,  July,  1888. 

Type  locality. — Bottineau,  at  base  of  Turtle  Mountains,  North  Dakota. 

Oeographic  distribution. — Northern  bonier  of  the  Great  Plains  from 
northeastern  North  Dakota  to  Edmonton,  Alberta,  and  southeastward 
to  Minnea]>olis,  Minn. 

Habitat, — Dry  upland  prairie. 
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General  characters, — Size  very  small,  scarcely  as  large  as  Evotomys 
^opj^eit*  and  of  aboat  the  same  proportions;  color  peppery  gray;  pelage 
long,  lax,  and  coarse;  sixth  tubercle  on  hind  foot  usually  present, 
though  small;  skull  small  and  slender. 

Color. —  Winter  pelage:  Upperparts  uniform,  clear  peppery  gray,  from 
a  combination  of  black-  and  whitish -tipped  hairs;  belly  washed  with 
soiled  white  or  pale  buflPy;  tail  sharply  bicolor,  dusky  above,  bufly 
below;  feet  gray.  Summer  pelage:  With  a  mixture  of  fulvous  above; 
belly  with  thinner  wash  of  light-tipped  hairs  over  dark  under-fur. 
Young:  Slightly  darker  than  adult  with  less  peppery  appearance  of  fur. 

Cranial  characters, — Skull  very  small,  not  much  arched,  slender  and 
narrow,  with  relatively  heavy  rostrum,  narrow  strap-shaped  inter- 
parietal and  slender  zygomata;  audital  bullae  small  and  laterally  com- 
pressed; molars  with  enamel  pattern  of  the  subgenus. 

Measurements. — Type :  Total  length,  133;  tail  vertebrae,  36;  hind  foot, 
16.5.  Average  of  four  adults  from  Sherbrook,  N.  Dak.:  128;  30;  16.7. 
Skull  (No.  49230,  9  ad.,  from  Sherbrook):  Basal  length,  22.3;  nasals, 
6.4;  zygomatic  breadth,  12.2;  mastoid  breadth,  10;  alveolar  length  of 
upper  molar  series,  5. 

General  reniarks. — A  mere  glance  at  the  skulls  shows  minor  to  be 
widely  separated  from  any  other  species  of  the  subgenus,  di£fering 
from  austerus  in  much  smaller  size,  narrower  braincase,  and  relatively 
smaller  and  narrower  audital  bullae.  The  species  shows  little  variation 
throughout  its  range  over  the  prairie  region,  but  those  occupying  the 
half-timbered  region  of  south-central  Minnesota  show  a  marked  intensity 
of  color. 

Specimens  examined. — Total  number,  94,  from  the  following  localities: 

,  North  Dakota:  BottiDean,  3;  Sherbrook,  4;  Devils  Lake,  1. 
South  Dakota:  Traverse,  7. 

Minnesota:  Ortonville,  6;  Elk  River,  40;  Fort  Snelling,  7;  Hamlington,  1. 
Canada:  Carberry,  Manitoba,  1;  Indian  Head,   Assinaboia,  11;  Wingard, 
Saakatohewan,  10;  Red  Deer,  Alberta,  1;  Edmonton,  Alberta,  2. 

Subgenus  ORTHRIOMTS  Merriam. 

Orthriomys  Merriam,  Proo.  Biol.  Soc.  Wash.,  XII,  107,  April  30, 1898.    Type,  MieroUu 
umbrosua  Merriam. 

Geographic  distribution. — That  of  its  only  known  species. 

Subgeneric  characters. — Plan  tar  tubercles,  5  (a  rudiment  of  6th)  j  side 
glands  wanting  or  very  rudimentary;  mam- 
mnc,  4,  pectoral,  2-2 ;  ears  large  and  almost 
naked;  feet  large;  tail  long  and  scantily 
haired.  Skull  long  and  narrow;  bullae  very 
small;  posterior  median  ridge  of  palate  slop- 
ing and  grooved ;  m3  with  2  closed  rounded 

Fio.  15.-Molar  enamel  pattern  of   triaUglcS,  and  a   third    OpCIl  OUC;   ml  with  3 

Mierotui  {Orthriomy$)  umbrottu  closcd  trianglcs,  4  Inner  and  3  outer  salient 
^*  ^^'  angles ;  m2  with  the  anterior  pair  of  triangles 

confluent;  m3  with  4  closed  sections  including  2  median  triangles. 
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MICROTUS  UMBROSUS  Merriaiii.     Zempoaltepeo  Vole. 
Microtua  umbrosus  Merriam,  Proc.  Biol.  Soc.  Wash.,  XII,  108,  Apr.  30,  1898. 

2)fpe  locality, — Mount  Zempoaltepec,  Oaxaca,  Mexico  (altitade  8,200 
feet). 

Geographic  distribution. — Known  only  irom  the  east  slope  of  Monnt 
Zempoaltepeo,  in  the  humid  Upper  Austral  zone. 

Habitat. — Dense  oak  forests,  living  in  burrows  and  long  underground 
tannels. 

General  characters. — Size  rather  large;  tail  long;  ears  large;  fur  long 
and  lax;  colors  dark;  skull  long  and  flat,  with  small  bullae  and  peculiar 
dentition. 

Color. — Upperparts  uniform  dusky,  with  brown-tipped  hairs;  below 
dark  plumbeous  thinly  washed  with  fulvous;  feet  and  tail  thinly  haired, 
concolor,  dark  brown. 

Cranial  characters. — Skull  long,  narrow,  and  but  little  arched,  with 
Btoooth  outlines,  and  slender  zygomatic  arches;  bulhe  very  small; 
palate  low,  with  slender  or  incomplete  lateral  bridges,  shallow  lateral 
pits  and  grooved  posterior  ridge;  interpterygoid  fossa  wide  and  quad- 
rate; incisive  foramina  short  and  widest  in  the  middle.  Dentition 
beavy;  incisors  abruptly  decurved;  inner  salient  *  angles'  of  upper 
and  posterior  lower  molars  rounded  instead  of  acute;  m3  with  a  small 
outer  and  a  large  inner  closed  triangle  and  a  posterior  trefoil  with  large 
inner  and  small  outer  lobe;  m3  with  2  median  closed  triangles,  an 
oiiter  and  inner,  and  broad  terminal  loops. 

Measurements. — Average  of  7  specimens  from  type  locality:  Total 
length,  184;  tail  vertebroe,  65;  hind  foot,   23.    Type:  177;   61;  23.5. 

Skull  {oi  ty^):  Basal  length,  26.5;  nasals,  7.3;  zygomatic  breadth, 
16;  mastoid  brea<lth,  12;  alveolar  length  of  upi>er  molar  series,  7. 

Specimens  examined:  Total  number,  15;  from  the  following  localities 
in  Mexico. 

,    Oazaca:  Mount  Zempoaltepec  (above  Totontepec),  8;  Totontepeo,  7. 

Bubgenus  HERPETOMTS  Merrlam. 

Herpetomya  Merriam,  Proc.  Biol.  Soc.  Wash.,  XII,  107,  April  30,  1898.    Type,  Micro- 
tus  guatetnalensis  Merriam,  from  Todos  SaDtoH,  Guatemala. 

Geographic  distribution. — That  of  the  tyi)e  species. 

Subgeneric  characters. — Plantar  tubercles,  5;  side  glands'  on  flanks 
of  males  small  and  obscure  or  sometimes  wanting;  mammii3,  G,  pecto. 
ral,  2-2,  inguinal,  1-1  (the  latter  apparently  rudimentary  and  func- 
tionless);  ears  large;  pelage  long  and  soft;  colors  dark  brownish. 
Skull  with  smooth  outlines  and  large  globose  audital  bullae;  m3  with  3 
closed  triangles;  ml  with  3  closed  triangles  and  an  interior  confluent 


'  In  some  specimens  no  side  glands  can  1h)  discovered,  and  in  othors  tbey  are 
marked  by  a  pencil  of  white  hairs.  There  is  some  doubt  as  to  whether  the  white 
haim  are  a  product  of  the  glands  or  occur  there  accidentally  or  from  injury,  as  tbey 
sometimes  do  over  other  parts  of  the  body. 
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pair  of  triangles  oi)ening  into  terminal  loop,  and  with  5  inner  and  4 
outer  salient  angles;  m3  with  4  closed  sections  including  a  pair  of 
subequal  median  triangles. 

MICROTUS  GUATEMALENSIS  Merriam.     Gaatemalan  Vole. 
Microtus  guatetnalensift  Merriam^  Proc.  Biol.  Soo.  Wash.,  XII,  107,  April  30, 1898. 

Type  locality. — Todos  Santos,  Huehuetenango,  Guatemala  (altitude 
10,000  feet). 

Geographic  distribution. — Known  only  from  type  locality. 
Habitat. — Open  ground  on  damp  north  slopes  under  rank  growth  of 
brush  and  weeds  in  the  Boreal  zone  (altitude  9,800-11,000  feet). 

General  characters. — ^Size  medium;  tail  leas  than  twice  the  length  of 
hind  foot;  ears  large  but  nearly  concealed  in 
the  long  far;  colors  dark. 

Color. —  Winter  peUige:    Upperparts   dark 
umber  brown;  nose  blackish;  lips  white;  belly 
clear  plumbeous  or  lightly  washed  with  dull 
ochraceous;  feet  and  tail  dusky  brown,  con- 
FiG.  i6.-Moiar  enamel  pattern  of  color,  and  thinly  haired.     ( Summer  pelade  not 

Mierotu»{Herpetomyi)guaUinal.     gecn.)     YoUHQ  (half  gTOWU  individuals  in    Dc- 

****** ^^  ^'  ceraber):  Slightly  duller  than  adult. 

Cranial  characters. — Skull  rather  long  and  but  little  arched,  without 
conspicuous  ridges  and  angles;  interorbital  space  wide;  braincaselong; 
bulliK  large  and  globose  (larger  than  those  of  any  other  Mexican  species) ; 
palate  with  steep  and  lightly  grooved  posterior  median  ridge;  incisive 
foramina  wide  and  short.  Dentition  heavy;  most  of  the  salient  angles 
of  molars  acute;  prisms  deltoid;  m3  with  anterior  crescent,  3  closed 
triangles,  and  a  posterior  crescent  with  two  inner  horns;  m3  with  pos- 
terior and  anterior  transverse  crescents  and  a  pair  of  subequal  median 
triangles. 

Measurements. — Average  of  20  specimens  from  the  type  locality :  Total 
length,  150;  tail  vertebne,  37;  hind  foot,  21.  Type  (  3  ad.):  165;  40; 
21.  Skull  (of  type) :  Basal  length,  25.6 ;  nasals,  7.6 ;  zygomatic  breadth, 
15;  mastoid  breadth,  12.3;  alveolar  length  of  upper  molar  series,  7. 

General  remarks. — So  far  as  at  present  known,  this  is  the  southern- 
most species  of  Microtus  in  America.  Its  nearest  relatives  are  umbrosus 
and  mewicanusj  with  both  of  which  it  has  some  characters  in  common, 
but  from  which  it  difters  so  widely  as  to  require  subgeneric  separation. 

Specimens  examined:  Total  number,  34,  from  the  type  locality. 

Subgenus  NEOFIBER  True. 

Neofiher  Trne,  Science,  IV,  34,  July  11,  1884  (genus).    Type,  Neofiber  alleni  True. 
Keofiher  Merriam,  North  American  Fauna  No.  5,  59,  July,  1891  (subgenus). 
Geographic  distribution. — That  of  the  type  8i>ecies. 
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Subgeneric  characters. — Plantar  tubercles,  5;  side  glands  conspicuoas 
ill  both  sexes  and  in  young,  situated  half-way  between  hips  and 
shoulders,  the  glandular  area  marked 
by  brownish  base  of  fur  and  halfen- 
eircled  above  by  a  semilunar  area  of 
fur  with  white  base;  mammie,  6,  ingui- 
nal, 2-2,  pectoral,  1-1;  feet  and  fur 
modified  for  aquatic  life;  soles  naked; 
a  dorsal  keel  of  long  hair  on  rump. 

Sktdl  massive ;  palate  long  with  incom-     ^'''  J7.-Moliir  enamel  pattern  of  Mierotus 

plete  lateral  bridges;  j) tery golds  win g- 

like;  m3  with  2  closed  triangles;  ml  with  5  closed  triangles;  ra3  with 

2  median  triangles  and  2  transverse  terminal  loops. 

MICROTUS  ALLENI  (True).     Florida  Water-Rat, 

Neoftber  alleni  True,  Science,  IV,  34,  Jnly  11, 1884. 

Mict-otiis  {Neofiber)  alleni  Miller,  North  American  Fauna  No.  12, 70,  July  23, 1896. 

Type  locality, — Georgiana,  Brevard  County,  Florida. 

Geographic  distribution. — Eastern  and  central  Florida. 

Habitat. — Marshes,  shallow  lakes,  and  banks  of  streams. 

General  characters. — In  appearance  very  similar  to  a  small  muskrat, 
but  with  a  round  tail,  a  tuft  of  long  hair  above  the  tail,  hind  feet  less 
modified  for  aquatic  life;  fur  dense,  with  color  and  texture  of  muskrat 
fur;  skull  resembling  that  of  the  muskrat,  but  with  the  rootless  molars 
of  Mierotus. 

Color. — Upperparts  dark  brown,  darkened  on  head  and  along  back 
by  coarse  blackish  hairs;  nose  black;  chin  dusky;  belly  pale  buff*  or 
soiled  silvery  whitish;  tail  dark  brown  or  blackish,  darker  toward  the 
tip;  feet  dark  brown.     Young:  Dark  maltese,  with  sooty  backs. 

Cranial  characters. — Skull  high  and  short,  with  heavy  ridges  and 
sharp  angles;  prezygomatic  notches  deep;  postorbital  shelf  projecting 
.  palate  bone  longer  than  in  any  other  Mierotus^  shorter  than  in  Fiber 
lateral  bridges  of  palate  interrupted ;  pterygoids  wing-like  (as  in  Fiber) 
dentition  heavy;  upper  incisors  bent  abruptly  downward. 

Measuretnenis. — Average  of  3  adult  specimens  from  Canaveral, 
Pla.:  Total  length,  320;  tail  vertebrse,  121;  hind  foot,  44,  Largest 
adult,  S  :  330;  130;  44.  Skull  {^o. 23450,  $  ad.):  Basal  length,  44.6; 
nasals,  12.5;  zygomatic  breadth,  26;  mastoid  breadth,  20.5;  alveolar 
length  of  upper  molar  series,  12. 

General  remarks. — The  striking  resemblance  between  M.  alleni  of 
Florida  and  M.  amphibius  of  England  proves  on  comparison  of  cranial 
characters  to  be  only  superficial;  the  differences  are  subgeneric. 

Specimens  examined:  Total  number,  17,  from  the  following  localities: 
Florida:  Georgiana,  3;  Titusville,  1 ;  Eden,  3;  Canaveral,  5;  Geneva,  3;  Lake 
Harney,  1;  Oaklodge  (on  peninsula  opposite  Micco);  1, 
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PLATE  III. 

Skulls  of  9  subgenera,  lower  view. 

[Enlarged  one  and  one- half  timee.] 

Fi(i.  1.  MiorolM  (Miorolus)  pennsylvanicM,     HyattsTille,  Md. 
(No.  87163,  $  ad„  U.  S.  Nat.  Mus.) 

2.  Miorotus  (Artioola)  nmcropus,    Sawtooth  Lake^  Idaho. 

(No.  31451,  9  ad.,  U.  S.  Nat.  Mas.) 

3.  Miorotus  (Xeofiber)  alleni.    Edeu,  Fla. 

(No.  24112,  $  ad.,  U.S.  Nat.  Mas.) 

4.  MicrotM  (  Pedomys)  austerus,    Raciue,  Wis. 

(No.  92851,  <J  ad.,  U.  S.  Nat.  Mas.) 

5.  Microtus  ( Pitymya)  pinetorum,     Frogmore,  S.  C. 

(No.  1523,  ^  ad.,  Merriam  Collection.) 

6.  Miorotus  ( Lagurus)  curtatus,    Monnt  Magmder,  Nev. 

(No.  41017,  ^  ad.,  U.  S.  Nat.  Mas.) 

7.  Miorotus  (Chilotus)  oregoni,    Astoria^  Oreg. 

(No.  24255,  S  ad.,  U.  S.  Nat.  Mas.) 

8.  Miorotus  {Orihriomys)  umbrosus.    Mt.  Zempoaltepeo,  Oazaca^  Mexico. 

(No.  68469,  $  ad.,  U.  S.  Nat.  Mas.) 

9.  Miorotus  {Herpetomys)  gwitomaUmsis,    Todos  Santoe,  Goatemala. 

(No.  76776,  <J  ad.,  U.  S.  Nat.  Mas.) 
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Plate  II. 


Skulls  of  Representative  Species  of  the  Nine  Subgenera  of  Micmtm  (top  view). 


1.  Mirrot mi  { Microti! h)  pen n^yl van icu«.  6. 

2.  MirrotuH  {Anneola)  macrttpun.  7. 

3.  MierotitH  (  Smfllyer)  alien  L  8. 

4.  Mierotini  (  PnlomyH)  auHtmn:  9. 
6.  Microtus  {PUi/mys)  pinetorum. 


Micrfttus  (Ijaffuruft)  curtatus. 
Microtus  (Ch  Hot  tut)  oreyoni. 
MirrotuK  {Orthrmmyit)  iimbrogus. 
Microtus  {Hcrjtitomyif)  gnatemalensis. 
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PLATE  V. 

Skulls  of  7  groups  in  sabgenas  Mieroiu$,  lower  view. 

[Enlarged  one  and  one-hiUf  times.] 

Fio.  1.  Mioroius  tnordax.    Red  Lodge,  Mont. 

(No.  67305,  $  ad.,  U.  8.  Nat.  Mns.) 

2.  Miorotus  nevadenHs.    Ash  Meadows,  Nev. 

(No. 39663,  ^  ad., U.S. Nat. Mas.) 

3.  Microtus  nanus.    Sawtooth  Lake,  Idaho. 

(No.  75181,  <J  ad.,U.S.Nat.Mus.) 

4.  Microtus  operarius,    St.  Michael,  Alaska. 

(No.  22214,  ^  ad., U.S. Nat. Mns.) 

5.  Microtus  chrotorrhinus,    Monnt  Washington,  N.  H. 

(No.  1501,  ^  ad.,  Bangs  Collection.) 

6.  Microtus  iownsendi,    Steilacoom,  Wash. 

(No.  42921,  ^  ad.,  U.  S.  Nat.  Mas.) 

7.  Microtus  califomicus.    Walnut  Creek,  Cal. 

(No.  44678,  ^  ad.,  U.  S.  Nat.  Mns.) 

8.  Microtus  mexicanus.    Orizaba,  Pnebla,  Mexico. 

(No.  53406,  9  ad.,  U.S.Nat.  Mns.) 
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Skulls  of  Representative  Species  of  Seven  of  the  Groups  in  the 
Subgenus  MirrotKs  (t«»pview). 

1.  MirrotnH  iitonhix.  5.  Microtun  chrotorrhinus. 

2.  Mirrotux  ucnulnn'is.x  G.  MirifttiiK  totnisf  n<li. 

3.  Mirvitiint  nniniit.  |  7.  Mirntfmi  coUfnminin. 

4.  MicrntUH  ttpnariiiH.  8.  Mimttutt  iinxinuinti. 
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Arvieola,ll,«M)2. 
Arvieola  aXborv/etmnSy  16. 

aUUohu,  52. 

apeBo,  64. 

au^tena,  73. 

brevfet%2i. 
emlifomiea,  34. 
ekrotorrkintu,  58. 
einnamonea,  73. 
<wrfala,  67. 
decuriata,  67. 
(I<JK^16. 
(f  rvmmomfi,  22. 

/uivu,  16. 
kajfdeni,  75. 
MrncliM,  16. 
intperatus,  20. 
Avnnieotli.  64. 
I«u«o|»/b€ru»,  68. 
I<m^ieau<fiM,  48. 
lof^jpipilM,  16. 
lonfTirofCm,  27. 
maeropiu^fU. 


mieroe$phalu»,2^ 
minor ^  7b. 
modetta,  20. 
mogoUonetuU^B/i. 
Montonitf ,  27. 
mordoc,  48. 
nania,  30. 
fMWiita,  16. 
oecidentoa»,46. 
<m«Mfa,  16. 
opemriiM,  30. 
oregonit  70. 
lHiU<d«tf.68. 
jHiliM<ri«,  16. 
pawperHmo,  60li 
9tianator,66. 
r<«Aard«<m{,  00. 
ripariiu;  16. 
n^ewmt,  16. 
rujidorwum,  16. 
Malop«oi<iM,  64. 
torrtvnoiNV,  25. 
Mramerut^  47. 
U)wnsendi,4B. 
iroufbridgiyU, 
xatUMogntUha^SJ. 
Aula«omif9  articoUtidM^  62. 


of  new  specioa  in  blaok-face  type,  synonymn  in  italieg.] 

ChUotas,  11. 70-72. 

EemioUnnySj  53. 

Herpetomys,  1 1, 77-78. 

Lagnrus,  11, 67-70. 

Lemmtu  noveboraeensis,  16. 

MiorotiniD,  10. 

Miorotns,  deterininatiou  of  8i>ecies,  9. 

economic  status,  7-8. 

genus,  10. 

habits,  6-7. 

material  oxawiueil,  ^10. 

subgenera,  10-11. 

key  to  subgenera,  11. 
list  of  species,  11-13. 

subgenus.  11. 13-59. 

groups  in  subgenus,  13-14. 
key  to  species,  14-16. 
Miorotus  abbreviatus,  15, 44-45. 

aoadicus,  14, 19. 

aUeni,70. 

alticolD8,16,52. 

angustioeps,  16, 51-52. 

arizonensis,  15, 20. 

arviooloidea,  62. 

anricularis,  65. 

austems,  73-74. 

astecns,  14, 24. 

bairdi,  72. 

breweri,  14,26. 

caUfomicus,  15, 84-36. 

canescens,  15, 31. 

oanicaadns,  15, 82. 

eatUut,  48. 

chrotorrhinns,  15, 58. 

cOBstiictas,  15, 3ft-37. 

curtatus,  67-68. 

drummondi,  14, 22-24. 

dutcheri,  15, 32-^. 

edax.  15,87-38. 

enixuB,  14,24-25. 

flsberi,  15, 45-46. 

fontigenus,  14, 21. 

fnlviTenter,14,55.-66. 

guatemalensis,  78. 

haydeni,  75. 

innuitos,  15, 44. 

inntktrU,  26. 

kadiaoensia,  15. 41-42. 

labradorius,  14, 22.  ' 

leucophiPUB,  16, 53. 

longicaudas,  16, 48. 

ladoriciaaas,  74-76. 

macfaiiani,  16, 40. 
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HicrotuH  macropus,  81. 
macrums,  16, 50-51. 
mexicanufl,  14, 53-54. 
minor,  75-76. 
modeBtus,  14, 20-21. 
roogollonensis,  14, 56-57. 
inontanas,  15, 27-29. 
mordax,  16, 48-50. 
i«,70. 
A. 16, 30-31. 
nemoralis,  65-66. 
neaophilas,  14, 26-27. 
nevadensis,  15, 33-34. 
nigrana,  14, 18-10. 
operarins,  15, 39-40. 
oregoni,  70-71, 
pallidas,  68-69. 
paaperrimus,  69-70. 
ponnsylvanicQS,  14, 10-18. 
pbffitis,  14, 54-56. 
pinetoniiD,  63-64. 
popofenais,  15, 42-43. 
prineipalU^  62. 
qnasiater,  66-67. 
ravus,  15, 59. 
richardaoni,  60. 


Microtoa  rivularis,  15, 29. 

scalopuoideB,  64. 

seirpeniis,  15,38-39. 

serpena,  71-72. 

sitkenaia,  15, 43-44. 

«Co9t€i,  22. 

terrsenoYO),  14, 25-26. 

tetrameroa,  16, 47. 

townaendi,  16, 46-47. 

-umbroeus,  77. 

unalaaoenaia,  15, 42. 

vallicola,  15, 86. 

velUro8u$,  48. 

xanthognathua,  15, 57-58. 

yakutatensia,  15, 40-41. 
Mtu  ptnntylwmiea,  16. 
Mj/7U>tnes,  22, 24, 48, 52. 
Mynomes  pratentis,  16. 
Neoflber,  11, 78-79. 
Neofiber  aUeni,  79. 
Orthriomys,  11, 76-77. 
Pedoiuya,  11, 72-76. 
Pitymys,  11, 62-67. 
Psammomya,  62. 
Paammomyg  pinetorum^  68. 
Tetramerodon.  47. 
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LETTER   OF   TRANSMITTAL. 


U.  S.  Department  of  Agricultuke, 

Washington,  D.  C,  July  ^8,  1900. 
Sir:  I  have  the  honor  to  transmit  for  publication,  as  No.  19  of  North 
American  Fauna,  a  report  entitled  '  Results  of  a  Biological  Reconnois- 
sance  of  the  Yukon  River  Region,'  by  Wilfred  H.  Osgood  and  Louis 
B.  Bishop. 

Under  instructions  dated  May  11,  1899,  Wilfred  H.  Osgood,  an 
assistant  in  the  Biological  Survey,  proceeded  to  Skagway,  Alaska, 
and  thence  over  White  Pass  to  the  headwaters  of  the  Yukon  and  down 
the  entire  length  of  the  Yukon  River  to  St.  Michael.  He  was  accom- 
panied by  Dr.  Louis  B.  Bishop,  of  New  Haven,  as  volunteer  assistant; 
Dr.  Bishop  has  prepared  the  report  on  the  birds  observed  during  the 
trip.  These  are  the  first  investigations  of  the  kind  undertaken  on  the 
Upper  Yukon,  and  the  results  herewith  presented  will  be  found  to 
contain  many  important  facts  concerning  the  distribution  of  mamimals, 
birds,  and  trees  in  this  region. 
Respectfully, 

C.  Hart  Merriam, 

Chief,  biological  Survey. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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REvSULTS  OF  A  BIOLOGICAL  RECONNOISSANCE  OK  THE  YUKON 

RIVER  REGION. 


0ENEBAL  ACCOUKT  OF  THE  EE0IOK. 

By  Wilfred  H.  Osgood. 


Nowhere  else  in  North  America  is  such  a  vast  extent  of  boreal  coun- 
try so  easily  accessible  as  along  the  Yukon.  The  navigable  waters 
of  the  river  begin  at  Lake  Bennett,  only  35  miles  from  the  port  of 
Skagway,  on  the  coast  of  southeast  Alaska,  and  with  but  one  short 
interruption,  extend  northward  as  far  as  the  Arctic  Circle  and  then 
westward  to  Bering  Sea;  in  all,  a  distance  of  more  than  1,800  miles. 
The  recent  developments  resulting  from  the  discovery  of  gold  in  this 
region  include  a  modern  railroad  from  Skagway  to  Bennett  and  a  tram- 
car  service  around  the  dangerous  White  Horse  Rapids.  The  chief 
obstacles  to  ready  access  to  the  territory  have  thus  been  removed,  and 
an  opportunity  is  afforded  for  obtaining  specimens  and  information 
from  a  region  much  of  which  was  previously  unknown  to  naturalists. 
Accordingly,  with  Dr.  Louis  B.  Bishop  as  voluntary  companion  and 
A.  G.  Maddren  as  assistant,  I  was  detailed  to  make  a  hasty  biological 
reconnoissance  of  this  region  during  the  summer  of  1899. 

ITINERARY. 

After  outfitting  at  Seattle,  Wash.,  we  sailed  via  the  Inside  Passage 
direct  to  Skagway,  Alaska,  where  we  arrived  on  May  30.  From 
Skagway  we  worked  slowly  over  White  Pass  and  down  to  Lake  Ben- 
nett, at  the  head  of  navigation  on  the  Yukon.  Here  we  embarked  in 
a  small  flat-bottomed  boat  suited  to  our  needs  and  sailed  down  the 
series  of  lakes  that  follow  one  another  for  nearly  200  miles.  From 
the  lakes  we  passed  into  Thirty-Mile  River,  thence  into  Lewes  River, 
and  finally  into  the  Yukon  proper,  stopping  frequently  and  making 
collections  at  favoniblo  points.     With  the  aid  of  the  swift,  even  cur- 
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rent  we  were  able  to  make  easy  and  i*apid  progress.  Thus  we  con- 
tinued until  an  unfortunate  capsize  between  Fort  Yukon  and  Foil; 
Hamlin  prevented  further  detailed  work  on  the  river,  and  we  were 
obliged  to  proceed  direct  to  St.  Michael,  where  a  month  was  spent  in 
collecting  on  the  coast  and  tundra.  Finally,  late  in  September,  our 
work  was  brought  to  a  close  by  the  approach  of  the  long  arctic  winter. 
We  returned  to  Seattle  on  the  U.  S.  revenue  cutter  Corwin^  which 
stopped  on  her  way  for  a  few  hours  at  St.  George  Island  and  at 
Unalaska,  at  each  of  which  places  we  collected  a  few  birds. 

A  relatively  large  part  of  our  time  was  spent  in  the  White  Pass 
region  and  about  the  headwaters  of  the  Yukon,  as  this  was  an  abso- 
lutely virgin  field,  whereas  part  of  the  lower  river  had  been  previously 
visited  by  naturalists.  We  were  unable  to  do  any  collecting  in  the 
mountains  which  lie  back  from  the  river,  owing  to  the  gre^t  distance 
to  be  covered  and  the  shoilness  of  the  season.  Legions  of  mosquitoes 
were  attendant  upon  us  almost  constantly.  At  first  they  seemed  posi- 
tively unbearable  and  were  a  real  hindrance  to  the  work,  but  we  grad- 
ually became  accustomed  to  them,  and  })y  the  use  of  gloves,  head  nets, 
and  canopies  to  sleep  under,  managed  to  exist  in  comparative  comfort. 
Aside  from  insect  pests,  however,  outdoor  life  on  the  Yukon  in  June 
and  July  is  very  enjoyable;  good  camping  places  are  abundant,  and 
the  weather  is  mild  and  beautiful.  During  the  latter  part  of  August 
and  in  September  strong  winds  sweep  up  the  river  and  frequent  rains 
occur. 

FAITNAT.    DISTRICTTS. 

The  country  traversed  may  be  divided  for  convenience  into  five  dis- 
tricts: (1)  The  Lynn  Canal  district,  (2)  the  White  Pass  district,  (3) 
the  Canadian  Yukon  district,  (4)  the  Hudsonian  Yukon  district,  and 
(5)  the  Alaska  Tundra  district.  These  districts  are  limited  in  a 
general  way  by  their  respective  life  zones,  but  they  are  not  of  equal 
extent  or  importance,  and  the  names  applied  to  them  are  used  not  to 
specially  designate  restricted  parts  of  zones  ali'eady  recognized,  but 
purely  as  a  matter  of  convenience.  They  are  longitudinal  districts — 
that  is,  they  are  very  much  longer  than  wide,  and  each  is  merely  a  nar- 
row tract  covered  by  our  route  through  some  larger  faunal  region. 

lA/nn  Canal  dl^trwt, — Skagway  and  the  country  bordering  Lynn 
Canal  are  in  the  northern  part  of  that  faunal  are^  which  Nelson  has 
called  the  'Sitkan  district'  and  which  has  often  been  included  in  the 
Northwest  Coast  district.  The  trees  and  shrubs  are  much  the  same  as 
those  at  Juneau,  Wrangell,  and  other  points  farther  south,  but  the  vege- 
tation is  not  quite  so  dense  and  luxuriant.  The  shores  of  Lynn  Canal 
are  steep,  rocky,  and  comparatively  sparsely  timbered,  but  in  some 
places,  as  at  Haines,  low,  swampy  ground  and  heavy  saturated  forests 
are  found.     At  Skagway,  poplars  {Populu^H  treinuLoides  and  Populjjts 
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hdUamifei^a)  are  very  common;  they  share  the  river  bottom  with  wil- 
lows and  extend  well  up  the  steep  canyon  sides,  where  they  occupy 
large  areas  adjacent  to  the  pines,  firs,  and  spruces.  Skagway  is 
surrounded  by  high  mountains,  and  its  fauna  is  limited  chiefly  by 
altitude.  Glacier  Station,  14  miles  distant,  and  about  1,900  feet 
higher,  is  near  the  boundaiy  between  the  Lynn  Canal  and  White  Pass 
districts.  The  station  is  situated  on  the  side  of  a  wooded  gulch  through 
which  a  fork  of  Skagway  River  flows.  The  immediate  vicinity  is 
similar  to  the  country  about  Skagway,  but  shows  the  influence  of  the 
Hudsonian  zone  of  the  White  Pass  district,  which  begins  only  a  short 
distance  beyond.  On  either  side  of  the  gulch  are  glaciated  gmnite 
cliflfs  supporting  an  irregularly  distributed  vegetation,  chiefly  groves 
of  poplars  and  dense  thickets  of  alders,  while  in  the  bottom  of  the 
gulch  conifers  are  the  prevailing  trees.  The  most  common  trees  and 
shrubs  are  lodgepole  pines  {Pinus  ^nurrayatia)^  alpine  firs  {Abies 
lasiocarpa)^  tidewater  spruces  {Picea  sitchenms)^  poplars  or  aspens 
{Populiis  t7*eiintlmde8  and  Popidns  haUamiferd)^  alders  (Alnus  simuita)^ 
dwarf  birches  {Betvla  glandulmd)^  currants  {Ribes  lasdjlorum)^  and 
huckleberries  (  Vacdnmm  ovalifolimn).  The  black  crowberry  {Em/pe- 
trum  nigruv})  and  several  other  heather- like  plants  occur  in  the  gulch 
but  are  more  common  higher  up.  Along  the  trickling  sti*eams  are 
many  ferns  and  mosses,  as  well  as  occasional  patches  of  the  lichen 
known  as  'reindeer  moss.'  Among  the  mammals  of  this  region  are 
the  Streator  shrew  {Sorex  p.  streatori)^  the  Bangs  white-footed  mouse 
{Pero7nysefut  oreas)^  the  Dawson  red-backed  mouse  {Evotomys  dmvsonz)^ 
the  long-tailed  vole  {Microtus  mordax)^  and  the  red  squirrel  {Sciurus 
h.  petulant).  Characteristic  birds  are  the  sooty  song  sparrow  {Melo- 
spiza  m.  ntjina),  the  Townsend  fox  sparrow  {PdssereUa  L  tovmsendi)^ 
the  Oregon  snowbird  {Junco  h.  oregoiivs)^  and  the  varied  thrush  (IFes- 
perodcMa  nwvia). 

White  Pans  district, — ^The  summits  of  the  mountains  that  rise 
directly  east  of  Skagway  are  covered  with  glaciers  and  perpetual 
snow,  which  feed  numerous  streams  that  flow  down  between  mass- 
ive walls  of  granite.  The  sides  of  the  wider  canyons  have  been 
smoothed  and  scored  by  glaciation,  and  the  smaller  and  more  recent 
ones  are  but  jagged  rock-lx)und  chasms.  These  unfavorable  conditions 
cause  a  rapid  change  in  the  character  of  the  plant  and  animal  life,  and 
from  Glacier  to  the  summit  of  White  Pass  the  zones  are  Hudsonian 
and  Arctic-alpine.  A  few  hundred  feet  above  Glacier  the  trees  become 
smaller  and  more  scattered,  and  at  Summit  only  the  alpine  juniper 
{Junipemis  na/rid)^  the  bearberry  {Arctostaphylos  uvaursi)^  and  depau- 
perate alpine  hemlocks  {Tmu/a  tnerterudana)  occur.  Heathers  and 
mosses  prevail  and  large  areas  of  reindeer  moss  are  conspicuous. 
For  some  distance  on  the  summit  of  White  Pass  (Plate  H,  fig.  1)  the 
elevation  and  physiogi*aphy  are  nmch  the  same;  the  country  is  slightly 
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rolling  and  consists  entirely  of  granite  rock,  about  which  cling  many 
mosses  and  heathers,  while  small  alpine  junipers-  and  hemlocks 
struggle  for  existence  in  favorable  places.  The  breeding  birds  found 
with  these  Hudsonian  plants  were  ptarmigan  {Lagopua  rupestria  and 
L.  leucuncs)^  pipits  {Anthits  pensH^anictis)^  rosy  finches  {Zeuoosticte  t. 
littoralis)^  and  golden -crowned  sparrows  {ZonoirickiacoroncUa).  Char- 
acteristic' mammals  noted  were  pikas  {Ochotona  coUaris)^  hoary  mar- 
mots {Arctomys  caligatvs)^  and  mountain  goats  {Oreamnos  inontanus). 

Canadian  Yvkon  district. — Lake  avbdivision:  On  the  north  side  of 
the  divide  the  hemlocks  are  soon  replaced  by  pines  and  spruces,  and 
in  the  vicinity  of  Shallow  Lake  the  boundary  of  the  interior  fauna  and 
flora  is  reached.  The  change  is  complete  at  Log  Cabin,  British  Colum- 
bia, nine  miles  from  the  head  of  Lake  Bennett,  where  the  characteristic 
features  of  the  Canadian  zone  are  again  established  and  the  general 
aspect  of  the  country  is  very  different.  The  most  abundant  tree  is  the 
white  spruce  (Picea  canadensis)^  and  among  shrubs  seen  for  the  first 
time  the  buffalo  berry  {Lepargyrcea  canadensis)  is  very  common. 
Birds  marking  a  change  of  fauna  are  the  slate-colored"  junco  {Jwux* 
hyemalis)^  the  Alaska  jay  {Perisoreus  canadensis  fiimifrons)^  the  inter- 
mediate sparrow  {Zonotrichia  I.  garnheli)^  and  the  black-poll  warbler 
{Deiidroica  striata),  A  new  chipmunk  {Eutamias  caniceps)  is  very 
conspicuous.  At  the  head  of  Lake  Bennett  another  change  occurs; 
the  country  becomes  more  arid  and  rocky  and  there  is  a  tinge  of 
Hudsonian. 

Lake  Bennett  is  a  long,  narrow  sheet  of  water  inclosed  by  high 
gmnite  cliffs,  the  sides  of  which  are  often  so  steep  as  to  be  unfavorable 
for  plant  and  animal  life,  and  whose  summits  are  doubtless  similar  to 
White  Pass  in  fauna  and  flora.  Cold  winds  sweep  down  the  lake  much 
of  the  time,  and  cool  shadows  envelop  the  east  side  most  of  the  fore- 
noon and  the  west  side  most  of  the  afternoon,  so  that  opportunity  for 
warmth  by  direct  sunlight  is  limited.  Hence  there  is  quite  a  strong 
Hudsonian  element  about  the  lake.  Among  the  plants*  collected  here 
are  the  pale  dwarf  laurel  {Kalmla  glaicca),  the  Greek  valerian 
{Poleinoniuni  humile)^  the  forget-me-not  {Myosotis  syh)atica  aVpestris)^ 
the  alpine  juniper  (Juniperxis  nand)^  the  bush  cranberry  {ViburyiUTn 
jyaucijlorum)^  the  dwarf  birch  {Betula  glandxdosd)^  the  bearberry 
{Arctostaphylos  uvaursi)^  the  buffalo  Ix^rry  {Lepargjjrcm  canadensis)^ 
the  shadbu.sh  {Avfelaiichier  alnifolia)^  the  Labrador  tea  {Ledum  green- 
landieiim)^  and  the  black  crowberry  {Empetrum  nigrum).  Where 
trickling  streams  come  down  to  the  lake  alder  thickets  abound,  and 
along  terraces  of  rock  clumps  of  pines  and  spruces  as  well  as  poplars 
find  support.  Among  Hudsonian  mammals  were  found  pikas  {Ocho- 
t(yi\a  collurls)^  hoary  marmots  {ArctomyH  ealigatus)^  and  Dall  sheep 

*  Identified  by  F.  V.  Coville,  chief  l>otariiKt,  U.  S.  I)e|)artment  of  Agriculture. 
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FiQ.  1.— Summit  of  White  Pass. 


Fig.  2.— Canadian  Police  Station  at  Caribou  Crossing. 
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{O'tm  dalU),  Although  the  lake  widens  slightly  at  its  lower  end,  its 
outlet  is  a  narrow  stream  about  2  miles  long,  called  Caribou  Cross- 
ing (Plate  II,  fig.  2),  on  the  north  side  of  which  is  an  open,  grassy 
swamp  bordered  by  willow  thickets.  This  low  country,  though  very 
limited  and  not  extending  to  the  next  lake,  affords  a  breeding  place 
for  a  few  mammals  and  birds  not  found  about  Bennett 

Lake  Tagish,  which  receives  the  waters  of  Bennett  through  Caribou 
Crossing,  is  like  Bennett  in  character,  though  not  so  closely  walled, 
and  is  characterized  by  practically  the  same  plants  and  animals.  The 
surrounding  mountains  are  covered  with  dense  forests,  which  in  many 
places  are  almost  impenetrable. 

Connected  with  Lake  Tagish  by  a  short,  narrow  stream,  known  as 
Six-Mile  River,  is  Lake  Marsh,  a  long  shallow  lake  on  each  side  of 
which  extends  low  country,  with  rolling  hills  farther  back.  The  valley 
widens  here  quite  appreciably,  and  the  open  country  is  like  that  at 
Caribou  Crossing.  On  the  east  side  are  sedgy  bogs  surrounded  by 
willow  thickets,  and  in  many  places  a  wide  margin  of  beautiful  green 
sedge  meets  the  edge  of  the  water.  Rocky  shores  are  found  at  some 
points  on  the  northwest  side,  but  in  general  the  country  is  low  and 
moist,  in  marked  contrast  to  that  about  Bennett  and  Tagish.  The 
mountain  animals  of  those  lakes  are  of  course  absent,  and  the  bird  life 
in  also  somewhat  different. 

Fifty-Mile  River,  into  which  the  Yukon  waters  proceed  from  Lake 
Marsh,  is  rather  narrow,  and  for  a  short  distance  at  White  Horse  Rap- 
ids very  swift.  Its  banks  are  chiefly  abrupt  bluffs  of  sandy  c\«y  (from 
60  to  100  feet  high)  but  at  Miles  Canyon  it  is  confined  between  walls 
of  basalt.  Below  the  rapids  the  stream  widens  somewhat  and  the  high 
banks  become  less  frequent,  often  being  replaced  by  low  ones  thickly 
grown  with  willows.  The  timber  is  somewhat  scattered,  and  on  the 
rolling  hills  ba(;k  from  the  river  bare  granite  spaces  may  be  frequently 
seen.  At  the  head  of  Fifty-Mile  River,  we  first  met  with  birch  trees 
{Betula  papyri/era  f),  and  from  that  time  on  they  were  seen  daily. 
They  do  not  grow  to  large  size — trees  more  than  8  inches  in  diame- 
ter were  seldom  seen.  Several  small  streams  flow  into  Fifty-Mile 
River,  which  favor  the  growth  of  thickets  of  alders  along  their  banks 
and  large  clumps  of  willows  about  their  mouths.  The  little  l)oreal 
sagebrush  {Artemisia  frigida)  grows  abundantly  on  the  warm  exposed 
slopes  that  occasionally  alternate  with  the  sandy  bluffs.  Lodgepole 
pines  are  also  abundant  and  frequently  occupy  large  areas  to  the  exclu- 
sion of  all  other  trees.  Spruce  and  poplar,  however,  are  still  the  strong- 
est elements  in  the  forest. 

From  Fifty -Mile  River  we  enter  Lake  Lcbarge,  the  last  and  largest 
of  the  lakes.  All  about  its  clear,  cold  waters  are  low  granite  moun- 
tains (Plate  III,  fig.  1).  Occasionally  patches  of  heavy  spruce  forest 
are  found  near  the  water,  but  in  many  places  cliffs  rise  abruptly  from 
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the  water's  edge,  and  the  timber  is  very  sparsely  sprinkled  over  them. 
The  rocks  found  here  and  a  few  in  Thirty-Mile  River  are  the  last  we 
saw  showing  signs  of  glaciation.  Lake  Lebarge  is  quite  different  from 
Lake  Marsh,  and  is  more  similar  to  Lakes  Tagish  and  Bennett,  though 
all  the  Hudsonian  elements  of  these  are  not  present. 

Rwer  subdivi&ion:  This  area  includes  the  section  from  the  foot  of 
Lake  Lebarge  to  the  mouth  of  the  Pelly  River  at  Fort  Selkirk.  There 
is  very  little  variety  in  the  character  of  the  countiy  between  these 
points.  Thirty -Mile  River,  which  proceeds  from  Lake  Lebarge,  is  a 
swift,  narrow  stream,  and  at  low  water  is  barely  navigable  for  small 
steamers.  A  conspicuous  feature  of  its  banks,  which  are  cut  abruptly 
like  those  of  Fiftv-Mile  River,  is  a  narrow  ribbon-like  stratiun  of  vol- 
canic ash  about  6  inches  below  the  surface  that  may  be  seen  wherever 
the  bank  is  exposed.  On  the  mountains  a  short  distance  from  the  river 
the  forest  of  spruce  is  heavier  and  purer  than  any  previously  noted. 
The  poplars  and  willows  are  more  confined  to  the  brink  of  the  river, 
and  the  birches  are  scattered.  Thii-ty-Mile  River  is  simply  that  por- 
tion of  the  Yukon  between  Lake  Lebarge  and  the  mouth  of  the  Hoota- 
linqua  or  Teslin  River.  The  stream  is  greatly  augmented  by  the 
waters  of  the  Hootalinqua,  and  from  this  point  on  to  Fort  Selkirk  is 
known  as  the  Lewes  River.  Below  the  Hootalinqua  it  cuts  through 
the  Semenow  Hills,  for  the  most  part  abrupt,  rocky,  and  rather  barren 
mountains  from  2,000  to  3,000  feet  high.  Near  their  bases  and  at  the 
water's  edge  are  forested  areas,  but  the  exposed  hillsides  are  covered 
with  boreal  sagebrush  {Artemisia  frigida)^  with  here  and  there  a  pros- 
trate juniper  or  a  small  clump  of  spruces.  The  river  now  widens 
rapidly,  receiving  in  succession  the  waters  of  the  Big  Salmon,  the 
Little  Salmon,  and  the  Nordenskiold.  The  rolling  hills  are  sometimes 
a  mile  or  several  miles  from  the  river  bank,  with  low  willow  swamps 
intervening.  Islands  varying  from  1  to  100  acres  in  extent  and 
covered  with  luxuriant  vegetation  are  abundant.  The  distribution 
of  trees  on  the  small,  regular-shaped  islands  is  very  uniform,  the 
different  kinds  being  grouped  in  concentric  belts.  Alders  generally 
form  the  outer  margin;  next  come  the  willows;  next  the  poplars, 
rising  somewhat  higher;  and  finally  the  dark-green  spruces,  which 
occupy  the  centi'al  area.  The  whole  effect  is  quite  picturesque.  On 
the  larger  islands  the  spruces  are  larger,  and  usually  predominate  to 
such  an  extent  that  almost  everything  else  should  be  classed  as  under- 
growth (including  trees  and  shrubs  belonging  to  the  genera  Ahms^ 
Salix^  PopiduSj  Zepargyrcea^  Cornus^  VHumum^  Rom^  Led/um^  Vac- 
cinium^  Rihes^  and  others).  Lodgepole  pines  still  occur,  though  imlike 
the  spruces  they  nowhere  form  continuous  forest  and  disappear  entirely 
a  short  distance  beyond  Fort  Selkirk. 

The  Canadian  Yukon  district  as  a  whole  is  very  well  marked.  Char- 
acteristic mammals  are  the  gray-headed  chipmunk  (Eutamias  caniceps)^ 
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Fig.  1.— Cliffs  on  East  Side  of  Lake  Lebarge. 


Fig.  2.— Yukon  River,  50  Miles  below  Fort  Selkirk. 
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the  Bennett  ground  squiiTel  {SpenaophUxts  emjpetraplesim)^  the  North- 
ern bushy-tailed  rat  {Neotoma  saxa/nmiw)^  white-footed  niice  {Peromys- 
CU8  areas  and  Peromyacus  mcmicuJAitus  arctieus)^  and  the  varying  hare 
{Lepvs  saliens).  All  of  these  species  and  three  of  the  genera,  EiUamias^ 
Neotoma^  and  Perorriyscus^  find  their  northern  limits  in  this  district. 
Among  birds  that  are  known  from  the  Yukon  only  in  this  district  may 
be  mentioned  the  sparrow  hawk  {Fcdco  sparveriAis)^  the  screech  owl 
{Megaacops  asio  Jcennicottif)^  the  night  hawk  {Chordeiles  virginianvs)^ 
the  tree  swallow  {Tachycineta  hicolor)^  the  Tennessee  warbler  {Ilelmin' 
thaphUaperegrind)^  the  pileolated  warbler  ( Wilsonla  pusiMapUeolata)^ 
and  the  mountain  ttuebird  {Sialia  arctica).  Of  these,  Chordeiles  is 
perhaps  the  most  noteworthy,  as  it  is  decidedly  a  southern  genus.  It 
is  very  common,  and  was  seen  nightly  from  Caribou  Crossing  to  Eink 
Bapids,  but  after  we  had  passed  that  point  it  disappeared.  Its  I'ange 
in  this  region  as  observed  by  us  is  probably  accurate  and  corresponds 
with  the  limits  of  the  district.  Among  trees,  the  lodgepolc  pine 
{Pinns  rmcrrayana)  is  common  throughout  the  district,  but  does  not 
extend  beyond  it. 

Iludsonian  Yukan  district, — ^This  district,  as  here  considered, 
includes  all  of  the  Yukon  region  from  Fort  Selkirk  to  the  limit  of 
trees.  The  Lewes  River  is  joined  at  Fort  Selkirk  by  the  Pelly,  after 
which  the  increased  volume  of  water  flows  on  between  heavily  forested 
slopes  and  jutting  cliffs  (Plate  III,  fig.  2),  which  replace  the  sandy 
banks  of  the  upper  river.  From  the  mouth  of  the  Selwyn  northward 
the  topography  of  the  river  banks  is  but  slightly  different.  The  num- 
ber of  poplars  in  the  forest  is  much  increased;  the  spruces  are  corre- 
spondingly decreased  not  only  in  number  but  also  in  size;  while  the 
birches  about  hold  their  own,  and  the  pines  are  not  present  at  all, 
having  disappeared  between  Fort  Selkirk  and  the  mouth  of  the  Selwyn 
River.  As  we  approach  Dawson  spruces  become  dwarfed  and  entirely 
subordinate  to  the  poplars,  which  crowd  their  bushy  tops  together  for 
miles  and  miles.  The  spruces  are  in  the  gulches  and  in  small  clumps 
elsewhere,  and  a  few  are  scattered  about,  their  dark-green  spike  tops 
showing  off  well  against  the  billowy  mass  of  the  lighter  foliage  of 
poplar  and  birch.  The  undergrowth  remains  much  the  same,  and 
deep  moss  covers  the  ground  and  rocks.  In  damp  sandy  places  along 
shore  and  on  islands  occasionally  overflowed  a  bright-green  scouring 
rush  {JEquisetum)  grows  so  abundantly  as  to  be  a  characteristic  plant. 
The  alpine  juniper  {Juniperus  nana)  is  found  occasionally  on  hill- 
sides not  too  thickly  grown  with  poplars,  and  on  the  more  open  hill- 
sides the  landscape  is  brightened  by  masses  of  fireweed  {Cliamcmerion 
angxisti folium)^  for  even  here  forest  fires  are  not  a  novelty. 

Two  more  large  rivers,  the  White  and  the  Stewart,  empty  into  the 
Yukon  in  this  vicinity.  About  the  mouths  of  these  and  other  tributaries 
is  more  or  less  low  country  covered  with  willows.     Islands  become 
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still  more  numerous  and  larger,  and  have  a  forest  growth  that  is  more 
uniform  in  character  than  that  of  the  river  banks.  High  cliffs  over- 
hanging the  river  are  of  frequent  occurrence. 

From  Dawson  to  the  Alaska  boundary  and  thence  to  Circle  the 
country  is  about  the  same.  For  a  long  distance  in  the  vicinity  of  the 
boundary  a  range  of  high  mountains  is  visible  to  the  northward  on  the 
right  bank  of  the  river.  The  low,  rolling  hills  which  border  the  upper 
river  do  not  quite  reach  Circle,  but  are  replaced  by  a  broad,  flat  country 
known  as  the  'Yukon  Flats,'  which  extends  from  near  Circle  to  Fort 
Hamlin,  a  distance  of  about  200  miles.  Through  the  '  Flats '  the  course 
of  the  river  breaks  up  into  a  great  many  channels,  and  the  islands 
still  further  increase  in  size  and  number.  These  are  composed  of 
sand  and  silt,  in  which  poplars  thrive  better  than  spruces,  though  the 
latter  are  by  no  means  eliminated.  A  wild  rose  {Rosa  oiTunamoTneaf) 
is  the  most  abundant  shrubby  plant,  and  on  the  ground  below  it  the 
Equisetwa  is  rampant.  The  larger  islands  are  identical  in  character 
with  the  mainland,  and  on  them  the  spruces  form  quite  a  heavy  forest, 
with  deep  moss  beneath.  At  Fort  Hamlin  the  river  narrows  again 
and  flows  between  rolling  wooded  hills,  which  are  similar  to  many 
farther  up  the  river.  Small  streams  enter  the  main  river  frequently, 
and  the  timber  is  much  the  same;  poplars,  alders,  and  birches  cover 
the  hills  in  dense  thickets,  through  which  spruces  are  sprinkled. 
Alders  are  more  numerous  than  before.  The  hilLs  vary  in  height 
from  500  to  3,000  feet,  and  the  highest  have  a  distinct  timberline  at 
about  2,000  feet.  At  the  mouth  of  the  Tanana  the  hills  become  smaller 
and  the  river  very  much  wider.  Here,  at  Foi-t  Gibbon,  Dr.  Bishop 
found  the  larch  {Larix  amei^icana)  quite  abundant.  This  was  the  only 
point  at  which  it  was  seen  by  any  of  our  party. 

The  Lower  Yukon  beyond  the  Tanana  is  very  uniform  in  chai'acter. 
The  banks  are  low  and  rolling  and  overgrown  with  willows  and  alders; 
farther  back  are  higher  hills  covered  with  poplars  and  birch;  occasion- 
ally the  summits  of  a  few  hills  higher  than  the  rest  are  devoid  of 
trees.  On  the  sandy  islands  the  willow  thickets  are  impenetrable,  and 
where  a  cut  bank  exposes  a  section  of  tliem  their  slender  perpendicu- 
lar trunks  stand  so  closely  as  to  present  a  solid  front  like  a  thick  hedge 
or  canebrake.  Thus  it  continues  until  the  limit  of  timber  is  reached 
at  Andraefski,  90  miles  above  the  mouth  of  the  Yukon. 

This  district  as  a  whole  is  characterized  by  absence  of  southern 
plants  and  animals.  Among  migratory  birds  a  few  have  their  center 
of  abundance  farther  south,  but  all  the  mammals  are  northern  foi-ms, 
and  nearly  all  belong  to  genera  of  circumpolar  distribution.*  Plant 
life,  though  quite  luxuriant,  is  made  up  of  only  a  small  number  of 
hardy  species.     Characteristic  mammals  are  the  Fort  Yukon  ground 

*  The  only  exceptions  are  SynaptomySf  FU*er,  and  Erelhuon, 
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squirrel  {SpemwphUua  osgoodi)^  Dawson  red-backed  mouse  {Evotomys 
dawsoni)^  yellow-cheeked  vole  {Microtvs  xanthognathm)^  Yukon  lem- 
ming {Lemmysyuko7ienMs)^  Dall  varying  hare  {Lepus  americanus  daUi)^ 
and  tundra  weasel  {PiUorius  arcticus).  Of  the  birds,  the  most  char- 
acteristic are  the  duck  hawk  {Falco  peregrinvs  anatum)^  pigeon  hawk 
{Falco  cohimhoTius)^  Alaska  longspur  ( Calcarim  lapponi/ms  alascensis)^ 
hoary  redpoll  {Acanthis  hornemanni  exUipea)^  fox  sparrow  {Passerella 
iliaca)^  Bohemian  waxwing  {Ampdis  gamilus)^  and  wheatear  {Saxicda 
cmmUhe). 

Alaslca  Tund/ra  district — The  Yukon  from  Andraefski  to  the  coast 
of  Norton  Sound  is  bounded  on  both  sides  by  typical  tundra.  The 
country  is  low  and  gently  undulating,  and  its  surface  a  short  distance 
away  appears  to  be  thickly  carpeted  with  grass.  That  this  is  not  the 
real  condition  a  short  walk  ashore  soon  demonstrates;  but  the  delusion 
is  so  complete  that  were  it  not  for  the  presence  of  the  great  river  one 
might  fancy  himself  looking  out  over  the  undulating  plains  at  the 
eastern  base  of  the  Rocky  Mountains  in  the  western  United  States. 

The  flora  of  the  tundra,  though  devoid  of  trees  deserving  of  the 
name,  is  found  on  careful  examination  to  be  quite  varied.  Besides 
the  numerous  mosses  and  heathers  and  many  small  berry-bearing 
plants  are  dwarf  willows,  birches,  and  alders.  The  alders  attain  the 
greatest  size,  but  are  asually  found  in  isolated  clumps  in  favorable 
spots,  where  they  often  grow  from  6  to  8  feet  high.  The  ground  is 
frozen  a  few  inches  below  the  surface,  and  the  heavy,  spongelike  cover- 
ing of  vegetation  is  kept  constantly  saturated.  Occasional  high  bluffs 
on  the  coast  in  exposed  situations  are  bleak  and  bare,  but  besides 
these  there  is  scarcely  a  spot  not  covered  with  low,  matted  vegetation. 
Niunerous  small  ponds  are  irregularly  distributed  over  the  tundm, 
and  around  them  the  vegetation  is  ranker  than  elsewhere.  Broken 
lava  borders  the  shores  of  St.  Michael  Island,  and  small  moss-covered 
heaps  of  it,  which  form  practically  the  only  solid  footing  on  the  island, 
are  scattered  about  over  the  tundra. 

Characteristic  mammals  at  St.  Michael  are  the  Hall  Island  fox 
( Vvlpes  hallensis)^  Nelson  vole  {Microtus  operariui)^  tundra  red-backed 
mouse  (Evotomys  dawsoni  alascensis)^  Nelson  pied  lemming  {Dicro- 
atonyx  nelsoni)^  Alaska  lemming  {Lem/mus  alascensis)^  and  Alaska  Arctic 
hare  {Zepus  othvs).  Land  birds  known  to  breed  are  the  hoary  redpoll 
{Acanthia  liomeTnamii  exilipes)^  comm6n  redpoll  {Acanthis  linaria), 
Alaska  longspur  (Calcariiis  lapponicus  alascensts)^  western  tree  spar- 
row {Spizellu  moiiticola  ockracea)^  golden-crowned  sparrow  {Zonotrichia 
coronata)^  and  Siberian  yellow  wagtail  (Budytes  faum  letiwstriattis). 
Common  tundm  plants*  are  Cassiopea  tetragcnm^  Andromeda polifolia^ 
Vaccinimn  mtisidcea^  Mairania  cdpina^  Ledvm.  pahistre^  Artemisia 

*  Nelson,  Report  upon  Natural  History  Collections  in  Alaska,  JW,  1887. 
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arctica^   Rubus  chmrvomvorus^   Rvhus   arcUeua^  Betula  nana^   Alnvs 
sirmata^  ChamceeUiAj^s  procwmhens^  and  Tussildgo  frigida. 

SUMMARY  OF  FAUNAL  DISTRICTS. 

All  the  country  here  considered  is  in  the  boreal  zones,  the  Tundra 
district  and  a  small  part  of  the  White  Pass  district  belonging  to  the 
Arctic  subdivison,  and  the  Yukon  Valley  principally  to  the  Hud- 
sonian,  though  it  has  also  a  well-marked  Canadian  section.  Birds 
are  comparatively  rare  in  all  the  interior  region,  and  it  is  difficult  to 
determine  the  exact  range  of  many  species.  Some  were  seen  but 
once  or  twice;  others  appeared  sporadically  at  rather  long  intervals; 
while  stiU  others  that  are  known  from  the  region  were  not  seen  at  all; 
so  it  is  hardly  safe,  in  making  generalizations,  to  rely  too  much  on 
the  ranges  observed  by  us.  The  distribution  of  trees  and  shrubby 
plants  and  of  many  of  the  mammals,  however,  could  be  determined 
with  much  greater  accuracy  and  constitute  reliable  guides  in  fixing 
the  limits  of  the  districts.  These  districts  are  in  general  the  same 
as  those  recognized  by  Nelson,  but  with  more  definite  and  somewhat 
modified  limits.  Names  slightly  different  from  those  he  used  are 
adopted  here  in  order  to  agree  with  the  commonly  accepted  names 
of  the  primary  zones  of  North  America.  Thus  the  part  of  his  'Alas- 
kan-Canadian' district  here  considered  is  called  the  'Hudsonian 
Yukon'  district,  since  it  lies  entirely  within  the  transcontinental  Hud- 
sonian  zone.  Owing  to  fluviatile  conditions,  the  boundaries  of  the 
Yukon  districts  doubtless  do  not  agree  in  latitude  with  those  which 
might  be  made  away  from  the  rivers. 

The  zones  which  we  successively  traversed  in  going  from  Skagway 
to  St,  Michael  via  White  Pass  and  the  Yukon  are:  (1)  Canadian;  (2) 
Hudsonian;  (3)  Arctic- Alpine;  (4)  Canadian;  (5)  Hudsonian,  and  (6) 
Arctic.  The  Lynn  Canal  district  is  in  the  Canadian  zone,  but  it  has 
some  slight  peculiarities  such  as  are  to  be  expected  in  a  coast  district. 
Though  it  does  not  have  the  Hudsonian  animals  of  the  northern  coast, 
it  lacks  several  of  the  typical  Canadian  forms  of  the  coast  farther 
south.*    It  is  really  near  the  northern  limit  of  the  Canadian  zone  on 

^The  coast  of  Alaska  south  of  the  peninsula,  or  what  has  been  known  as  the  *Sit- 
kan  district,'  may  be  easily  divided  into  two  districts  corresponding  to  the  Canadian 
and  Hudsonian  zones.  Lynn  Canal  is  situated  near  the  boundary  between  these 
districts.  Among  Canadian  manmials  which  have  their  center  of  abundance  in  the 
restricted  Sitkan  district  on  the  coast  south  of  Lynn  Canal  are:  OdocoUeua  sitkenitia, 
Sciurus  vancouverensis,  Peromyscus  macrorhinuSf  Evotomys  nran^eliy  Microius  macruruSj 
Synaptomys  ivrangdit  Zapus  saUator,  and  Myotic  alascenm.  Among  the  Hudsonian 
forms  foimd  on  the  coast  only  north  of  Lynn  Canal  are:  Rangifer  sp.,  Ovis  d<xUi, 
Sciurus  hudsonicuSf  SpermophUus  e,  plemuSj  Zapus  h,  alascensis,  Ochotona  coUaris,  and 
My  Otis  Iv/nfugus.  Among  trees  which  find  their  northern  limit  in  the  vicinity  of 
Lynn  Canal  are:  Thuja  pUcaia,  Abies  lamomrpa^  and  Pinus  murrayana.  The  northern 
district  from  Lynn  Canal  to  Kadiak  is  so  similar  to  the  great  interior  Hudsonian 
region  that  it  hardly  merits  recognition  as  a  distinct  district,  but  it  certainly  should 
not  be  included  in  the  Sitkan  district 
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the  Pacific  coast.  The  occurrence  at  Skagway  of  mammals  of  the 
interior,  such  as  Mvcrot/m  frwrdax^^  Evotomya  dawsonl^  and  l^omyscm 
oreas^  seems  to  show  an  approach  to  the  condition  farther  north  wiere 
the  coast  and  interior  forms  are  piuctically  the  same.  The  Canadian 
zone  of  the  Lynn  Canal  district  gives  way  to  the  Hudsonian  and 
Arctic- Alpine  in  the  White  Pass  district.  The  character  of  this  dis- 
trict is  essentially  the  same  as  that  of  other  mountain  regions  in 
western  North  America.  This  is  well  indicated  by  the  fac^t  that  its 
mammals  include  the  hoary  marmot  {Arctoniys  callgatvs)^  the  Alaska 
pika  {Ochotona  collaris)^  and  the  mountain  goat  {Orearrmos  inontanvs)^ 
and  its  birds  the  ptarmigan  {Lagopus  leuourus  and  L.  rwpestris)^  the 
pipit  (Anthuspensilvamaus)^  and  the  rosy  finch  {Leucosticte  t,  littoralis). 
The  Canadian  Yukon  district  from  Bennett  to  Fort  Selkirk  merely 
represents  the  extent  to  which  our  route  entered  the  extreme  northern 
part  of  the  Canadian  zone;  that  is,  its  limits  are  those  of  the  section 
that  our  route  made  across  the  end  of  a  narrow  tongue  which  extends 
northward  from  the  great  areas  occupied  by  the  Canadian  zone  farther 
south.  Owing  to  its  being  so  near  the  border  of  the  Hudsonian  zone, 
its  character  is  not  purely  Canadian,  but  the  presence  of  such  forms 
as  chipmunks  {Eutamias)  and  white-footed  mice  {PeroTriyscm)  among 
mammals,  night  hawks  {Chorddles)  among  birds,  and  lodgepole  pines 
{Pinus  murrayand)  among  trees,  makes  it  evident  that  the  Canadian 
element  is  very  strong.  The  Hudsonian  Yukon  district  represents  the 
complete  section  which  the  Yukon  River  makes  through  the  great 
nortiiem  forest  belt  of  the  Hudsonian  zone.  This  belt  corresponds  to 
the  Alaskan-Canadian  district  outlined  by  ifelson.  It  is  bounded  on 
the  south  by  the  Canadian  zone  and  the  extreme  northern  limit  of 
southern  forms,  and  on  the  north  by  the  treeless  tundra.  On  the  west 
it  probably  reaches  and  includes  the  coast  from  Kadiak  to  Lynn  Canal; 
on  the  east  its  limits  are  unknown.  The  Alaska  Tundra  district  defines 
itself.  Its  character  is  the  combined  result  of  latitude  and  rigorous 
coast  climate.  Our  experience  in  this  treeless  district  was  limited 
to  St.  Michael  Island  and  the  ninety  miles  between  Andraefski  and  the 
mouth  of  the  Yukon.  The  animals  of  this  region  are  not  all  abso- 
lutely confined  to  it,  many  of  them  ranging  some  distance  into  the 
forest  belt.  Small  mammals,  such  as  the  Nelson  vole  {Microtus  ope- 
rarins)^  occupy  so-called  '  islands' — local  spots  offering  what  are  prac- 
tically tundra  conditions — as  far  within  the  forest  belt  as  Circle. 

^The  case  of  Microtus  mordax  at  the  head  of  Lynn  Canal  va  particularly  interesting, 
tdnoe  a  doeely  related  form,  M,  macruruSj  has  been  found  at  Glacier  Bay  on  the 
north  Bide  of  the  month  of  the  canal  and  also  at  Juneau  on  the  south  side,  and 
would  therefore  be  expected  at  8kagway,  which  is  halfway  between.  Assuming 
that  macrurus  has  been  dispersed  from  the  south  northward  on  the  coast,  it  seems 
that  it  did  not  reach  Glacier  Bay  by  way  of  the  present  mainland,  otherwise  it  would 
be  found  at  Skagway.  M.  mordax  doubtless  reached  Skagway  from  the  interior. 
M94— No.  19 2 
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The  fauna  of  the  Yukon  basin  as  a  whole  is  composed  of  two  prin- 
cipal elements,  one  containing  absolutely  circumpolar  forms,  evidently 
deriyed  from  the  north,  the  other  containing  forms  which  have  their 
center  of  abundance  farther  south.  This  is  particularly  true  of  the 
mammals.  Among  the  genera  belonging  to  the  north  may  be  men- 
tioned Rangifer^  Evotomys^  Lemmus^  and  Dicrostonyx^  all  of  which 
are  circumpolar  in  distribution;  those  from  farther  south  are  Alces^ 
Sciuropterxis^  Eutarnms^  Peromyscxw^  NeoUmm^  Fiher^  and  Synaptomys. 
With  the  exception  of  alpine  species  and  a  few  wide-ranging  forms, 
chiefly  carnivores,  the  valuations  of  which  are  not  sufficiently  known 
to  be  of  use  in  defining  faunal  regions,  no  species  of  mammals  are 
common  to  the  Yukon  region  and  the  Sitkan  coast  district.  From 
this  it  seems  that  all  the  southern  forms  which  reach  the  Yukon  region 
have  been  derived  from  the  interior  rather  than  from  the  coast.  This 
is  also  true  of  the  trees  and  to  a  great  degree  of  the  birds.  But,  on  the 
other  hand,  some  species  of  land  birds  are  common  to  the  lower  Yukon 
and  the  Sitkan  district  while  a  large  intervening  area  in  the  interior  is 
uninhabited  by  them.'  Selmphoms  7*ufu8,  Dethd/roica  townsendi^  and 
ITylocichla  aonaZascJikw  were  found  on  both  sides  of  White  Pass,  but 
only  rarely  and  for  a  very  short  distance  on  the  interior  side. 

PREVIOUS  WORK. 

Our  knowledge  of  the  natural  history  of  the  Yukon  region  has  been 
derived  chiefly  from  two  sources — the  members  of  the  Russo- Ameri- 
can Telegraph  Expedition  and  the  Signal  Service  officers  formerly 
stationed  at  St.  Michael.  The  first  information  was  gathered  by  the 
scientific  corps  of  the  Telegraph  Expedition  of  1865  to  1868.  Promi- 
nent among  the  members  of  this  corps  were  Robert  Kennicott,  Wil- 
liam H.  Dall,  and  J.  T.  Rothrockj  all  of  whom  secured  valuable  speci- 
mens and  information.  The  notes  of  Kennicott  were  not  published, 
owing  to  his  untimely  death  at  Nulato,  May  13,  1866,  but  numerous 
specimens,  particularly  from  the  vicinity  of  Fort  Yukon,  are  now  in  the 
National  Museum,  a  monument  to  his  faithful  pioneer  work.  Among 
the  numerous  papers  on  various  subjects  relating  to  Alaska  published 
by  Dail  are  lists  of  birds  and  mammals.*  A  list  of  plants  including 
some  records  from  Fort  Yukon  was  published  by  Rothrock.' 

*One  of  these  species  is  the  varied  thrush  {Hesperodchla  nssvia)  which  was  found 
in  the  Lynn  Canal  district,  but  not  in  any  numbers  in  the  Yukon  Valley  above  Daw- 
son. Below  Dawson  it  is  quite  common  along  the  Yukon  and  undoubtedly  breeds 
there.  It  is  well  known  to  range  along  the  Pacific  coaat  to  Kadiak,  and  thence  to  the 
shores  of  Kotzebue  Sound  and  up  the  Kowak  River.  Its  absence  on  the  Upper 
Yukon  and  its  occurrence  all  along  the  coast  make  it  extremely  probable  that  in 
reaching  the  Yukon  its  course  of  migration  is  up  the  river  from  its  mouth. 

'Listof  Birds  of  Alaska,  by  W.  H.  Dall  and  H.  M.  Bannister  <  Trans.  Chicago  Acad- 
emy of  Sciences,  I,  pt.  IT,  267-310,  1869;  also  Alaska  and  its  Eesourcee,  by  W.  H. 
Dall,  Boston,  Lee  &  Shepard,  1870. 

'Sketch  of  the  Flora  of  Alaska,  by  J.  T.  Rothrock < Annual  Report  Smithsonian 
Institution,  1867,  433-463. 
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In  1874,  with  the  establishment  of  a  meteorological  station  at  St, 
Michael,  work  was  begun  by  Lucien  M.  Turner.  He  collected  about 
St.  Michael  and  secured  specimens  from  the  fur  traders  and  natives 
on  the  Yukon  as  far  up  as  Fort  Yukon.  The  results  of  his  work  were 
published  in  the  Arctic  Series  of  the  Signal  Service.* 

Turner  was  relieved  in  1877  by  E.  W.  Nelson,  who  continued  to 
collect  specimens  until  1881.  His  work  was  more  extensive  than  that 
of  Turner,  but  was  carried  out  along  the  same  lines.  He  made  several 
trips  up  and  down  the  coast  from  St.  Michael,  and  also  worked  about 
the  Yukon  delta  and  up  the  river  as  far  as  Anvik.  L.  N.  McQuesten, 
who  conducted  a  trading  post  at  Fort  Reliance,  furnished  him  with 
numerous  specimens  and  much  valuable  information.  The  results  of 
Nelson's  work  were  also  published  in  the  Arctic  Series  of  the  Signal 
Service  *  and  form  by  far  the  most  valuable  contribution  to  the  natural 
history  of  Alaska  yet  made.  In  1889  an  important  report '  was  pub- 
lished by  Dr.  George  M.  Dawson,  covering  the  region  of  the  sources 
of  the  Yukon  and  down  as  far  as  Fort  Selkirk.  This  report  contains 
detailed  descriptions  of  the  physical  features  of  the  upper  river,  notes 
on  natural  history,  particularly  on  the  distribution  of  trees,  and  a  list 
of  plants  by  John  Macoun. 

NEW   SPECIES. 

Nine  new  species  and  subspecies  of  manmials  are  described  in  the 
present  report.     They  are  as  follows: 


Sciuropterus  yvJconensis. 
Sdurua  hudsonicus  pehdans. 
Eutamias  caniceps, 
Spermopkilus  empetra  pUdus, 
Neotoma  aaxamans. 


Fiber  spattUatvs. 
Lepua  Bcdiens. 
Lutreola  vison  ingem. 
Mvstda  americana  actuosa. 


In  the  collection  of  birds,  three  new  forms  were  found.     These  have 
been  described  by  Dr.  Bishop*  as  follows: 

Canackiies  canadensis  osgoodu  I  Conlopus  richardaoni  saluralus. 

Sayomis  mya  yukonensia.  \ 


*  Contributions  to  the  Natural  History  of  Alaska,  by  L.  M.  Turner,  Arctic  Series, 
Signal  Service,  No.  II,  Washington,  1886. 

*  Report  upon  Natural  History  Collections  made  in  Alaska,  by  E.  W.  Nelson,  Arctic 
Series,  Signal  Service,  No.  Ill,  Washington,  1887. 

«  Geological  and  Natural  History  Survey  of  Canada,  Annual  Report,  III  ( 1887-88), 
Pt  I,  6  B-277  B,  1889. 

*  Auk,  XVn,  113-120,  April,  1900. 
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Besides  the  above,  several  new  mammals  which  come  within  the 
scope  of  the  present  report  have  been  recently  described  by  Dr.  Mer- 


Spermopkilus  osgoodL 
Lemmus  yukonends. 
Lemmus  alascewfis, 
DicroaUmyx  nelsoni, 
Ereihizon  epixanthus  myops. 


Lepus  americanus  daUi, 

Lepwoihu8. 

Vvlpes  haUensia, 

Sorex  penonaius  ardicus. 

Sorex  tundrewfis. 


In  addition  to  these,  three  new  forms  recently  described  by  Witmer 
Stone '  should  be  mentioned: 

Dicrodonyx  hudwnvus  alcucerms  (equals  D.  ndmmi  Merriam). 
Patariua  rixosuB  esHmo, 
Lynx  canadensis  moUipUosus. 


»  Proc.  Wash.  Acad.  8ci.,  11, 13-30,  March  14, 1900. 
«  Proc.  Acad.  Nat  Sci.  Phila. ,  March  24, 1900, 33-49. 
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MAMlfATiS  OF  THE  TTJKOV  REOIOV. 


By  Wilfred  H.  Osgood. 


INTBOBUCnOK. 

The  following  list,  primarily  based  on  collections  made  during  the 
past  year,  includes  all  the  known  mammals  of  the  Yukon  region. 
Besides  the  species  which  belong  strictly  to  the  Yukon,  are  included 
those  found  in  the  Lynn  Canal  and  White  Pass  districts  and  those 
known  to  occur  at  St.  Michael.  This  makes  a  list  containing  the  majority 
of  the  mammals  known  from  Alaska,  which  is  not,  however,  intended 
to  be  comprehensive,  but  should  be  considered  as  supplementary  to 
the  list  published  by  Nelson  in  1887.  As  may  be  seen  from  the  itin- 
erary, our  collections  were  made  during  a  hasty  trip  from  the  coast  of 
southeastern  Alaska  to  the  head  waters  of  the  Yukon  and  thence  down 
the  river  to  St.  Michael.  Good  series  of  all  the  common  small  mam- 
mals were  secured,  but  the  larger  and  rarer  species  were  not  often 
obtained.  It  was  not  only  difficult  to  secure  specimens  of  the  larger 
mammals,  but  it  was  hard  to  gain  much  accurate  information  in  regard 
to  them.  Most  of  the  miners  we  met  had  been  in  the  country  but  a 
short  time  and  their  knowledge  of  animals  was  limited;  natives  were 
seldom  met  on  the  upper  river  and  the  few  that  were  interviewed 
seemed  disinclined  to  talk.  The  fur  trade  on  the  Yukon  has  dwindled 
to  comparatively  meager  proportions.  The  Indians  still  bring  a  few 
furs  to  the  traders  every  year  and  receive  pittances  of  flour  and  tea  in 
return;  but  the  trade  is  apparently  very  small  and  were  it  not  for  the 
transportation  business  which  has  recently  become  so  important,  the 
large  companies  would  doubtless  find  it  difficult  to  maintain  themselves. 

In  identifying  the  recently  collected  specimens  and  studying  their 
geographical  distribution,  it  has  been  necessary  to  refer  constantly  to 
the  specimens  collected  by  Kennicott,  Dall,  Nelson,  and  Turner.  Many 
of  these,  which  are  in  the  National  Museum,  were  found  to  be  in  poor 
condition  and  required  considerable  renovating  to  make  them  compar- 
able with  modern  specimens.  For  the  free  use  of  these  specimens  I 
am  indebted  to  Gerrit  S.  Miller,  jr.,  assistant  curator  of  mammals 
in  the  National  Museum.  I  am  also  indebted  to  Outram  Bangs  for 
the  use  of  specimens,  and  E.  W.  Nelson  for  much  valuable  informa- 
tion.    Tlie  identifications  of  some  of  the  mammals  have  been  verified 
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by  specialists  as  follows:  The  species  of  Sorex  by  Dr.  C.  Hart  Merriam; 
of  JiRcrotus  by  Vernon  Bailey,  and  of  Zwpus  by  Edward  A.  Preble. 
All  measurements  are  in  millimeters. 


LIST  OF  SPEOTBS  AND  SUBSPECIES. 


1.  Rangifer  montanus  Seton-Thompeon. 

2.  Rangifer  arcHrus  (Richardson) . 

3.  Rangifer  tarandus  (Linneeus). 

4.  Alces  gigas  Miller. 
6.  Ovis  dalli  Nelson. 

6.  Oreamnos  montanus  (Ord). 

7.  Sduroptertta  ytikonensis  sp.  nov. 

8.  Sciurus  huddonicus  Erxleben. 

9.  Sciurus  hiul8onicuspetula7isBuhep,  nov. 

10.  Eutamias  caniceps  sp.  nov. 

11.  SpermophUus  empetra  plesius  subsp. 

nov. 

12.  SpermophUus  osgoodi  Merriam. 

13.  Ardomys  caligalus  Eschscholtz. 

14.  Castor  canadensis  Kuhl. 

15.  Mus  decumanus  Pallas. 

16.  Peromyscus  oreas  Bangs. 

17.  Peromyscus       mcmiculatus       ardicus 

(Meams). 

18.  Neotoma  saocamans  sp.  nov. 

19.  Evoiomys  dawsoni  Merriam. 

20.  Evotomys  dawsord  alascensis  (Miller). 

21 .  Microtus  mordax  ( Merriam ) . 

22.  Microtus drummondi  ( Aud.and  Bach. ). 

23.  Microtus  xanthognaihus  (leach), 

24.  Microtus  operarius  (Nelson). 

25.  Fiber  spaitdatus  sp.  nov. 

26.  Synaptomys  dalli  Merriam. 

27.  Lemmus  yukonensis  Merriam. 


28.  Lemmus  alascensis  Merriam. 

29.  Dicrostonyx  ndsoni  Merriam. 

30.  Zapus  hudsofdus  alascensis  Merriam. 

31.  Erethizon  epixanihus  myops  Merriam. 

32.  Ochotona  coUaris  (Nelson) 

33.  Lepussaliens  sp.noY: 

34.  Lepus  americanus  dalli  Merriam. 

35.  Lepus  othus  Merriam. 

36.  Lynx  canadensis  molHpilosus  Stone. 

37.  Canis  occidentalis  Richardson. 

38.  fVulpesfulvusCDesmarest). 

39.  Vulpes  haUensis  Merriam. 

40.  Ursus  americantLs  Pallas. 

41.  Urms  horribilis  alascensis  Merriam. 

42.  lAitra  canadensis  (Schreber) . 

43.  Lutreola  mson  ingens  subsp.  nov. 

44.  PiUorius  ardicus  Merriam. 

45.  Putorius    cicognani    alasccTisis    (Mer- 

riam.) 

46.  Puiorius  rixosus  eskimo  Stone. 

47.  Mustela  americana  aduosa  subep.  nov. 

48.  Mustela  pennanti  Erxleben. 

49.  CkUo  luscus  (Linnaeus). 

50.  Sorex  personatus  streatori  Merriam. 

51.  Sorex  personatus  ardicus  Merriam. 

52.  Sorex  obscurus  Merriam. 

53.  A^orex  tundrensis  Merriam. 

54.  Myotis  Iv^cijugus  (Le  Conte). 


ANNOTATED  LIST  OF  SPECIES. 

Eangifer  montanns  Seton-Thompson.     Mountain  Caribou. 

Rangifer  montanus  Seton-Thompson,  Ottawa  Natm^list,  XIII,  No.  5,  6,  Aug.  11, 1899; 
AUen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  XIII,  1-18,  April  3, 1900. 

This  large  woodland  caribou  is  reported  as  quite  common  in  northern 
British  Coliunbia  about  the  head  waters  of  the  Yukon  and  for  an 
indefinite  distance  northward.  It  does  not  occur  on  the  coast  south  of 
Cook  Inlet,  but  is  reported  from  many  points  immediately  beyond  the 
summit  of  the  coast  mountains.  It  prefers  the  higher  ground  in 
summer  and  is  not  found  along  river  bottoms  like  the  moose,  for 
which  reason  few  are  killed  by  parties  descending  the  river.  Its  flesh 
is  smoked  and  dried  by  the  Indians  for  winter  food,  and  when  so  cured 
is  preferred  to  all  other  meat  of  the  country.  The  hides,  like  those 
of  the  moose,  serve  the  natives  for  various  articles  of  clothing  and  a-e 
utilized  especially  for  sleeping  robes. 


Digitized  by  VjOOQ  IC 


oor.,lM0.3  MAinfATi^   OF  TTOE   YUKON   BEQION.  23 

Bangifer  arcticns  (Richardson).     Barren  Ground  Caribou. 

The  baiTen  ground  caribou  ranges  over  nearly  all  of  extreme  north- 
em  North  America  from  northwestern  Labrador  to  the  Aleutian 
Islands.  It  was  formerly  abundant  over  this  great  territoiy,  but  is 
now  quite  rare.  Even  at  the  time  of  Nelson's  work  in  1877  it  had 
become  comparatively  unconunon,  though  it  was  once  common  all 
about  Norton  Sound  and  for  some  distance  up  the  river.  The  south- 
ern and  interior  limits  of  its  range  are  uncertain.  During  our  stay 
in  St.  Michael,  I  saw  half  a  dozen  skins  which  had  been  secured 
near  Andraefski,  90  miles  above  the  mouth  of  the  Yukon.  There  are 
specimens  in  the  National  Museum  from  Nushagak  and  Unalakleet, 
Alaska;  and  from  Rampart  House  and  La  Pierre  House,  Northwest 
Territory. 

EaxLgifer  tarandn8(Linn8eus).     Domesticated  Reindeer. 

During  the  past  few  years,  as  is  well  known,  an  effort  has  been 
made  to  introduce  domesticated  reindeer  from  Siberia  into  Alaska. 
The  animals  as  a  rule  have  been  carefully  herded,  but  in  a  few  cases 
they  have  had  opportunities  to  stray  away  and  run  wild.  The  herd 
that  had  perhaps  the  best  chance  to  stray  was  one  which  was  brought 
from  Lapland  to  Haines  in  1898,  and  driven  inland  over  the  Dal  ton 
trail.  A  short  time  after  it  started  several  of  the  animals  were  seen 
in  the  forest  near  Haines,  and  one  of  them  was  killed.  This  was  the 
only  instance  of  the  kind  brought  to  my  attention,  but  I  have  no 
doubt  that  reindeer  have  occasionally  wandered  from  the  care  of  the 
herders  at  other  times  and  in  other  places. 

Alces  gigas  Miller.     Alaska  Moose. 

Alces  gigas  Miller,  Proc.  Biol.  Soc.  Wash.,  XIII,  57-59,  May  29, 1899. 

The  Alaska  moose,  as  has  frequently  been  stated,  is  the  largest  of 
the  deer  family  in  North  America.  Its  distribution  along  the  Yukon 
extends  from  Lakes  Atlin  and  Tagish  at  least  to  the  mouth  of  the 
Tanana  and  probably  somewhat  farther.  Whymper  ^  says  that  it  was 
'never  known  as  low  as  Nulato,'  even  in  the  time  of  its  greatest 
abundance.  It  is  evident,  however,  from  the  record  of  Nelson  *  at  the 
Yukon  delta,  and  that  of  Richardson '  at  the  mouth  of  the  Mackenzie, 
that  it  does  occasionally  leave  its  favorite  woodlands  of  the  interior 
and  wander  as  far  as  the  Arctic  coast.  At  present  it  is  still  quite 
numerous,  but  is  chiefly  confined  to  the  small  streams  tributary  to  the 
Yukon.  According  to  reports  which  came  to  me  it  is  abundant  in  the 
region  about  the  upper  waters  of  the  Stewart,  Pelly,  and  MacMiUan 
rivers.     Along  the  great  river  itself  numbers  have  been  killed  during 

^  Travels  in  Alaska  and  on  the  Yukon,  245,  1869. 


Report  upon  Natural  History  Collections  in  Alaska,  287,  1887. 
Fauna  Boreali- Americana,  233,  1829. 
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the  recent  influx  of  pi-ospectors.  At  the  beginning  of  the  Klondike 
rush,  it  wa8  not  uncommon  for  a  party  to  secure  one  or  two  moo^e 
while  descending  the  river,  but  such  is  rarely  the  case  at  present. 
Our  party  failed  to  see  any,  though  we  spent  nearly  three  months  in 
the  region;  during  this  time  we  heard  of  but  two  animals  being 
killed,  one  near  the  foot  of  Lake  Lebarge  and  another  on  upper 
Charlie  Creek,  a  short  distance  above  Circle;  both  were  secured  by 
Indians.     We  saw  compamtivel}*^  few  fresh  tracks. 

In  winter,  moose  meat  is  the  staple  diet  of  both  Indians  and  whites 
and  has  readily  sold  in  the  mining  camps  at  $1  to  |2  per  pound.  Such 
a  price,  even  in  this  country  of  high  wages,  has  been  a  great  incentive 
to  hunting,  and  many  a  miner  has  left  his  claim  to  pui'sue  the  moose. 
The  hides  also  are  a  source  of  profit,  particularly  to  the  Indians,  who 
tan  them  and  make  them  into  mittens  and  moccasins.  What  the  Indians 
do  not  need  they  sell  readil}^  to  miners  and  prospectors.  It  is  dif- 
ficult to  estimate  the  number  of  animals  that  have  been  killed,  but  it 
must  be  very  large,  for  the  demand  has  been  steady  and  a  comparatively 
large  population  has  been  supplied  with  meat.  On  one  hunt,  an  ac- 
count of  which  has  been  given  by  Tappan  Adney,*  44  moose  were 
killed  in  about  one  month,  and  a  single  party  of  Indians  was  credited 
with  a  total  of  80  moose  and  65  caribou  in  one  winter. 

Ovis  dalli  (Nelson).     Dall  Mountain  Sheep. 

Most  of  the  specimens  of  the  Dall  sheep  which  have  reached  our 
museums  were  secured  in  the  vicinity  of  Cook  Inlet,  but  the  animal 
occurs  in  nearly  all  the  high  mountains  of  Alaska,  and  in  the  north 
I'anges  to  the  Arctic  coast.  Since  we  were  at  a  distance  from  the 
mountains  during  the  greater  part  of  our  trip,  I  was  unable  to  secure 
much  information  in  regard  to  the  distribution  of  the  species.  Sheep 
are  said  to  occur  about  the  West  Arm  of  Lake  Bennett,  and  Windy  Arm 
of  Lake  Tagish.  A  prospector  with  whom  1  talked  at  Lake  Tagish 
said  he  had  seen  and  killed  them  at  both  of  these  places.  Lake  Bennett 
is  not  far  from  the  type  locality  of  O,  t<to7iei\  and  it  is  possible  that 
this  species  occurs  there  with  O,  dalli.  Both  white  and  gray  sheep 
are  reported,  though  all  are  said  to  be  white  in  winter.  I  was  told 
that  white  sheep  were  killed  some  years  ago  on  the  cliffs  about  Lake 
Lebarge,  but  I  failed  to  find  signs  of  them  there.  Prospectors  at  Fort 
Selkirk  say  that  sheep  are  always  to  be  found  in  the  mountains  along 
Pelly  River,  particularly  in  the  MacMillan  Mountains*  near  the  mouth 

» IIari>er'8  Magazine,  C,  495-507,  March,  1900. 

'  The  pheep  from  the  MacMillan  Mountains  are  naid  to  l)e  the  *  black  sheep,'  which 
name  could  hardly  apply  to  0.  dalliy  but  is  the  name  commonly  given  to  0.  gtonei. 
If  slonei  really  does  occur  in  these  mountains  the  record  is  a  very  interesting  one,  and 
the  locality  much  farther  north  than  any  from  which  thesi)ecies  has  been  previously 
recorded. 
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of  MacMillan   River,  and  they  were  also  reported  from  the    head 
waters  of  the  Stewart  and  from  the  Tanana  HiUs. 

Oreamnos  montanns  (Ord).     Mountain  Goat. 

Goats  occur  on  the  hi^  granite  cliffs  which  inclose  the  upper  part 
of  Lynn  Canal;  they  are  also  common  on  the  mountains  near  White 
Pass  and  about  the  rocky  walls  of  Lake  Bennett.  I  was  told  that  they 
had  been  killed  recently  at  the  upper  end  of  Little  Windy  Arm  on 
Lake  Tagish,  but  I  could  obtain  no  reliable  report  of  their  occurrence 
in  the  interior  beyond  this  point.  At  Lake  Lebarge  they  were  very 
doubtfully  reported.  Their  range  is  known  to  extend  north  to  White 
Pass  in  the  coast  mountains  at  least  to  Copper  River/  but  does  not 
reach  far  into  the  interior.  Hunters  from  the  mountains  about  the 
upper  waters  of  the  Pelly  and  Stewart  rivers  asserted  positively  that 
none  had  been  heard  of  in  that  region. 

The  station  agent  at  Glacier,  near  White  Pass  summit,  told  me  that 
goats  frequently  appear  on  the  cliffs  within  easy  \new  of  his  house. 
He  also  showed  me  the  hide  of  one  that  had  been  killed  near  there 
a  short  time  before  our  arrival.  I  made  one  short  trip  into  these 
mountains,  but  failed  to  see  any  goats.  The  character  of  the  cliffs 
is  ideal  for  them,  but  they  had  evidently  gone  farther  back  to  their 
summer  feeding  grounds,  as  the  abundant  tracks  and  dung  were 
a  few  weeks  old. 

Scinroptems  yukonensis  sp.  nov.     Yukon  Flying  Squirrel. 
Type  from  Camp  Davidson,  Yukon  River,  near  Alaska-Canada  boundary.    No.  iff  J§, 
r.  S.  Nat.  Mus.    Collected  December  8,  1890,  by  R.  E.  Careon. 

Characters. — Size  largest  of  North  American  flying  squirrels;  tail 
exceedingly  long;  color  rather  dark,  underparts  suffused  with  fulvous; 
skull  slightly  characterized. 

Colar. — ^Top  of  head,  neck,  and  upperparts  to  base  of  tail  pale  cin- 
namon or  between  the  wood  brown  and  cinnamon  of  Ridgway;  under- 
fur  bluish  black,  partially  exposed  on  legs  and  membmnes;  underparts 
dull  whitish,  irregularly  suffused  with  cinnamon  fawn;  feet  dusky 
above,  lightly  edged  with  creamy  white,  buffy  white  below;  cheeks 
and  sides  of  head  ashy,  lightly  mixed  with  cinnamon;  end  of  nose 
slightly  paler  than  top  of  head,  not  light  ashy  as  in  S,  sabrmvs;  black 
eye-ring  prominent;  tail  light  fawn  below,  with  a  light  edging  of 
dusky,  becoming  broader  towaixi  tip;  tail  above  fawn  heavily  mixed 
with  black,  which  predominates  for  terminal  fifth. 

Skull , — Size  large,  slightly  larger  than  in  S,  alpinm;  audital 
bulljc  larger;  width  at  postorbital  constriction  greater;  molars  heavier, 
particularly  the  mandibular  series. 


^  H.  T.  Allen,  Science,  VII,  57,  1886. 
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Measurements,— Toisl  length  366;  tail  180;  hind  foot  (measured 
dry)  41.  Skull:  Occipitonasal  length  40;  zygomatic  breadth  25; 
postorbital  constriction  10. 

Remarks, — This  species  is  distinguished  from  both  S.  sdbrvnus  and 
S.  alpvrvus  by  its  large  size  and  very  long  tail,  but  it  is  also  very  dif- 
ferent from  either  in  color.  It  is  evidently  a  very  rare  squirrel,  as 
the  type  and  one  topotype  are  the  only  specimens  known.  A  speci- 
men from  Chilkoot  Inlet  which  may  possibly  be  this  species  has  been 
recorded  by  Dr.  George  M.  Dawson.^  Camp  Davidson  is  the  north- 
ernmost point  at  which  the  genus  Scitiroptervs  is  known  to  occur.  The 
type  and  one  other  specimen  were  secured  by  R.  E.  Carson,  who  was 
a  member  of  the  boundary  survey  party  of  the  IT.  S.  Coast  and  Geo- 
detic Survey  under  J.  E.  McGrath,  in  1890.  Dr.  W.  W.  Kingsbury, 
also  a  member  of  the  party,  writes  me  as  follows  in  regard  to  these 
specimens: 

I  send  you  the  following  notes  taken  from  my  journal  regarding  two  Fljring  Squir- 
rels which  were  captured  by  a  member  of  our  party  while  in  Alaska,  in  1890;  their 
skins  were  sent  to  the  National  Museum  at  Washington. 

The  female  was  caught  Dec.  8th,  1890,  and  the  male  Dec.  9th,  1890.  Both  squirrels 
were  caught  in  a  trap  known  as  the  *dead  fall,'  which  was  set  by  R.  E.  Carson  for 
marten.  The  traps  were  set  in  the  bed  of  a  frozen  stream,  where  it  ran  through 
a  clump  of  spruce  trees  about  one-fourth  of  a  mile  back  from  the  Yukon  river. 
This  clump  of  trees  is  about  2\  miles  east  of  the  International  boundary  line,  and 
on  the  east  bank  of  the  Yukon  river. 

We  showed  these  skins  to  both  McQuesten  and  Mayo,  two  traders  who  had  been 
in  that  country  over  twenty  years,  and  who  said  that  they  had  seen  Flying  Squirrels 
along  the  Yukon  river  quite  a  number  of  times  before,  and  had  also  seen  them  at 
Ft.  Reliance  and  Ft.  Yukon;  but  had  not  seen  any  of  them  for  a  number  of  years 
before  this  date.  We  also  showed  the  skins  to  an  Indian,  who  said  these  squirrels 
would  attack  a  man  by  flying  in  his  face,  and  the  Indians  would  not  eat  them 
because  the  squirrels  ate  dirt 

During  the  winter  and  spring  of  that  year,  I  hunte<i  very  carefully  in  the  vicinity 
where  these  squirrels  were  captured,  but  failed  to  find  further  trace  of  them.  The 
stomachs  of  both  of  these  squirrels  were  empty.  The  traps  in  which  they  were 
caught  were  set  for  martens,  and  two  or  three  had  been  caught,  but  none  were  caught 
in  these  traps  after  the  squirrels  were  captured. 

Scinms  hndsonicns  Erxleben.     Hudson  Bay  Red  Squirrel. 

All  the  red  squirrels  from  the  Yukon  basin  and  northern  Alaska,  as 
far  as  can  be  determined  at  present,  are  referable  to  Sciurus  kudsoni- 
cw«  ^proper,'  although  those  from  the  Upper  Yukon  show  considerable 
tendency  toward  S.  h.  streato7*i.  Most  of  the  Yukon  specimens  are 
in  summer  pelage,  while  the  few  available  specimens  from  eastern 
Canada  and  the  vicinity  of  Hudson  Bay  are  in  winter  pelage,  so  that 
close  comparison  is  not  possible.  Specimens  from  various  points 
along  the  Yukon  from  Bennett  to  Nulato  have  been  examined.     The 

»  Geol.  and  Nat.  Hist  Survey  of  Canada,  Annual  Rejwrt,  III  (1887-88),  pt  1, 60  A, 
1889. 
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Fig.  1.— Nests  of  Red  Squirrels  in  Spruce  Thicket. 


Fig.  2.— Burrows  made  by  Red  Squirrels  in  loose  Scales  stripped 
FROM  Spruce  Cones. 
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animal  is  exceedingly  abundant  in  all  the  spruce  forest,  and  doubtless 
ranges  northward  to  the  limit  of  trees. 

Evidences  of  its  activity  are  to  be  found  all  through  the  spruce 
forest.  Its  globular  nests  of  grass,  moss,  bark,  and  refuse  are  com- 
mon (Plate  IV,  fig.  1),  and  are  usually  situated  near  the  trunk  of  some 
slender  spl^lce,  10  or  20  feet  from  the  ground.  Sometimes  several 
will  be  found  in  the  same  tree,  and  a  half  dozen  or  more  are  very 
often  to  be  seen  at  the  same  time.  Little  excavations  in  the  moss 
show  where  the  chickarees  have  been  digging  for  roots;  and  spruce 
cones  tucked  away  in  these  and  other  out-of-the-way  places  are  fur- 
ther evidence  of  their  sagacity.  The  ground  is  often  strewn  for  some 
distance  with  the  scales  of  spruce  cones  which  they  have  stripped 
(Plate  IV,  fig.  2).  Near  Lake  Marsh  I  found  one  such  place  20  feet 
square  which  was  covered  6  inches  deep  with  scales. 

Sciums  hndsonicns  petnlans  subsp.  nov. 

Tf/pf  from  Glacier,  White  Pass,  Alaska  (altitude  1,870  feet).  No.  97467,  Ut  S.  Nat 
Mus.,  Biological  Survey  CJoIlection,  9  ad.  Collected  June  4,  1899,  by  W.  H. 
Osgood.    Original  No.,  370. 

C/taracters, — Similar  to  S.  hvdsonicus^  but  larger  and  darker;  central 
portion  of  tail  darker  and  with  slight  mixture  of  black;  submarginal 
black  in  tail  wider;  edging  of  tail  much  darker;  underpaiis  not  pure 
white  in  summer.  Similar  to  Sciurvs  h,  streatori^  but  more  reddish; 
central  portion  of  tail  with  much  less  admixture  of  black;  subterminal 
black  in  tail  much  narrower.  Somewhat  similar  to  S,  vancouverensis^ 
but  paler  and  cranially  different;  lateral  stripe  much  more  prominent; 
submarginal  and  subterminal  black  in  tail  narrower;  median  dorsal 
stripe  less  suffused;  median  dorsal  hairs  of  tail  with  much  less  black. 

Color. — Summer  pel<ige:  Upperparts  between  the  raw  umber  and 
Front's  brown  of  Ridgway;  top  of  head  slightly  darker  than  back; 
lateral  line  prominent,  intense  black;  forelegs  and  feet  russet;  under- 
parts  lightly  washed  with  fulvous;  median  dorsal  portion  of  tail  hazel, 
slighth^nixed  with  black-tipped  hairs;  submarginal  and  subterminal 
black  in  tail  rather  limited;  edging  of  tail  ochraceous;  under  surface 
of  tail  paler  than  upper,  the  grayish  roots  of  the  hairs  showing  through, 
Wintei*  j>€lage:  Similar  to  the  corresponding  pelage  of  S.  hudsonicas^ 
but  considerably  darker;  median  dorsal  line  more  diffuse;  tail  darker 
and  with  greater  admixture  of  black  in  central  portion. 

SkuU. — Similar  to  that  of  hudsoniens  and  its  other  subspecies;  nasals 
longer  and  posteriorly  more  compressed  than  in  S.  vancouverenaiH; 
orbital  arch  with  a  sharp  indentation  between  lachrymal  and  postorbital 
process.     (See  Plate  V,  fig.  2.^) 

MedsureineiiU, — Average  of  two  specimens  from  type  locality: 
Total  length  303;  tail  120;  hind  foot  50. 

*Topotype  No.  97460,  U.  S.  Nat.  Mus.  Ck)mpare  with  fig.  1,  *S'.  vancouverensiSj  No. 
71889,  U.  8.  Nat.  Mus.,  from  Goldstream,  Vancouver  Island. 
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Rmia/rhi. — The  closest  relationship  of  this  I'ed  squirrel  is  evidently 
with  hvdsonlcus  of  northern  Alaska.^  A  single  specimen  from  Ya- 
kutat  Bay  shows  a  decided  tendency  toward  the  northern  form,  and 
those  from  Cook  Inlet  are  clearly  referable  to  it.  A  more  or  less  im- 
perfect specimen  from  Inverness,  British  Columbia,  indicates  a  possi- 
ble intergradation  with  Soiurua  h.  streatori.  There  is  ample  material 
demonstrating  by  skulls  as  well  as  by  color  that  it  has  no  very  close 
relationship  to  S.  vancoiwererms.  My  specimens  of  petidans  taken 
early  in  June  are  in  new  summer  pelage  or  in  old  winter  pdage  just 
previous  to  or  in  process  of  change.  The  latter  doubtless  does  not 
fairly  represent  the  winter  pelage;  but  in  making  comparison  with 
eastern  specimens,  I  have  chosen  those  in  a  similar  condition. 

About  Lynn  Canal  and  on  the  southwest  side  of  White  Pass  I 
found  these  red  squirrels  abundant.  Several  at  Glacier  had  becx)me 
quite  tame,  and  came  every  day  to  the  cabin  of  one  of  the  railroad 
hands  to  be  fed.  They  have  all  the  vivacious  energy,  curiosity,  and 
vocal  accomplishments  of  their  Eastern  cousins,  and  fully  maintain 
their  reputation  for  rollicking  good  nature  and  fearlessness. 

Entamias  eanioeps  sp.  nov.     Gray-headed  Chipmunk. 

Type  from  Lake  Lebarge,  Northwest  Territory,  Canada.  No.  99200,  U.  8.  Nat 
Mua,  Biological  Survey  Collection,  9  ad.  Collected  July  13,  1899,  by  W.  H. 
Osgood.     Original  No. ,  603. 

Characters. — Similar  to  J?,  horealis^  but  grayer,  particularly  the  head, 
tail,  and  feet;  postauricular  spots  more  prominent;  underparts  pure 
white. 

Color. — Summer  or  pos^eeding  pelade:  Sides  bright  ochraceous, 
extending  from  flanks  forward  and  stopping  immediately  below  ears, 
but  interrupted  at  shoulders  by  the  extension  of  gray  from  arm;  five 
black  stripes  on  back  very  distinct  and,  except  outer  ones,  entirely 
unmixed  with  ochraceous;  outer  pair  of  light  stripes  pure  white, 
prominent,  not  continuous  with  postauricular  spots;  inner  light  stripes 
bluish  white  mixed  with  ochraceous;  top  of  head  brownish  gray; 
postauricular  spots  bluish  white,  connected  with  throat  by  a  continuous 
light  stripe  ninning  below  ear;  light  stripes  on  sides  of  head  promi- 
nent, almost  pure  white;  dark  stripes  rufous  mixed  with  blackish, 
narrower  and  darker  than  in  E.  horealis;  underparts  pure  white;  feet 
yellowish  white.  Worn  pel<ige:  General  effect  of  upperparts  olive 
gray  relieved  by  the  black  and  white  stripes  of  the  back  and  faint 
traces  of  the  fulvous,  which  has  been  worn  away;  feet  grayish  white; 
tail  above  black,  grizzled  and  overlaid  with  white,  below  clay  color 
submargined  by  black  and  margined  by  white. 

*The  htulsonicus  of  northern  Alaska  Ih  here  considered  the  same  as  that  from 
eastern  Canada,  but  will  doubtless  prove  8ej)arable  when  an  abundance  of  material 
in  all  pelages  is  available. 
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SkuU, — Similar  to  that  of  E,  horealis^  but  with  a  slightly  fuller  brain- 
case  *and  larger  audital  bullae. 

Medsurements, — Type  (from  dry  skin):  Total  length  223;  tail  verte- 
brae 103;  hind  foot  32. 

Bema/rks. — ^The  type  *  of  £.  horealls  from  Fort  Liard,  British  Colum- 
bia, is  missing,  but  specimens  from  Fort  Simpson,  which  is  not  far 
from  Fort  Liard,  and  other  points  east  of  the  Rocky  Mountains,  are 
available  for  comparison.  These  are  all  much  suflPused  with  fulvous, 
and  are  very  easily  distinguished  from  those  of  the  Upper  Yukon. 
E.  caniceps  is  characterized  not  only  by  gray  head  and  cheeks,  but  by 
gray  feet,  gray  edging  to  tail,  and  pure  white  underparts. 

This  species  is  found  from  the  headwaters  of  the  Yukon  about  Lake 
Lindeman  to  the  vicinity  of  Fort  Selkirk,  where  it  was  last  seen  by 
our  party.  I  found  it  most  common  in  the  dry  and  open  rocky 
country  about  Lake  Bennett  and  Lake  Lebarge,  and  a  few  were  taken 
in  the  thickets  of  Lepa/rgyrcm  about  Lake  Marsh  and  Fifty-Mile  River. 
It  is  not  abundant  anywhere  in  the  region,  but  is  remarkably  tame 
and  unsuspicious.  I  seldom  saw  more  than  two  or  three  in  a  half 
day's  tramp,  but  these  would  often  frisk  about  within  a  few  feet  of 
me  as  if  entirely  oblivious  of  my  presence. 

Spermophilns  empetra  plesins  subsp.  nov.     Bennett  Ground  SquiiTel. 

Type  from  Bennett  City,  head  of  Lake  Bennett,  British  Columbia.  No.  98931,  U.  8. 
Nat.  Mufl.,  Biological  Sur\'ey  Collection,  9  ad.  Collected  June  19,  1899,  by 
W.  H.  Osgood.     Original  No., 466. 

CJuirdcters. — Similar  to  S.  empetra  and  S.  kdcUacensis^  but  smaller; 
general  color  less  fulvous;  under  side  of  tail  always  clear  bright  cinna- 
mon rufous;  molar  teeth  relatively  much  larger  than  in  Jcadiacensis; 
skull  small  and  light  and  otherwise  slightly  peculiar. 

Color. — Postbreedmig  pelage:  Above,  mottled  as  in  8.  empePra^  but 
general  color  less  fulvous;  upperparts,  mixed  black,  white  and  yellow- 
ish gray  extending  forward  to  top  of  head,  becoming  narrower  and 
slightly  grayer  between  shoulders;  top  of  head  chestnut  mixed  with 
black;  nose  and  forehead  clear  hazel;  under  side  of  body  cinnamon 
rufous  paling  to  nearly  white  around  chin  and  extending  to  sides  of 
body,  neck  and  cheeks,  and  both  sides  of  legs;  under  side  of  tail  some- 
what deeper  cinnamon  rufous  margined  by  yellowish  white;  subterminal 
black  in  tail  less  extensive  than  in  empetra  and  Tcadiacensis;  median 
part  of  upper  side  of  tail  grizzled  black  and  yellowish,  narrow  sub- 
margin  and  subterminal  zone  black,  the  whole  edged  and  overlaid  with 
yellowish  white.  The  hairs  of  the  back  in  S.  ple»ius  are  of  two  kinds, 
some  being  of  several  colors  arranged  in  zones  and  some  pure  black 
for  their  entire  length.  The  former,  which  are  most  abundant,  are 
dark  sooty  plumbeous  at  the  base  followed  by  a  zone  of  light  gray, 

>  See  AUen,  BuU.  Am.  Mu&  Nat  Hist,  N.  Y.,  UI,  109, 1890. 
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then  one  of  black,  then  yellowish  white,  and  finally  a  black  tip.  In 
S.  etnpetra^  the  arrangement  is  practically  the  same,  but  the  upper 
part  of  the  light  gray  zone  blends  into  fulvous.  As  this  is  the  widest 
zone,  it  gives  a  fulvous  suffusion  to  the  entire  upperparts  of  the  ani- 
mal. In  plesliis  the  black  submargin  of  the  tail  never  shows  through 
on  the  under  side.  Worn  Hpri7ig  pelage:  Upperparts  yellowish  gray; 
top  of  head,  forehead,  and  nose  cinnamon  rufous;  thighs  with  faint 
suggestions  of  rufous;  shoulders  and  neck  hoary;  sides  and  under- 
parts  grayish  white  washed  with  yellowish  and  flecked  with  ochrace- 
ous;  feet  pale  buffy  ochraceous;  tail  paler  than  in  postbreeding  pelage. 

Shdl, — Similar  to  that  of  S.  einpetra  from  Unalaska,  but  smaller 
and  lighter;  nasals  shorter  and  wider  in  proportion  to  their  length; 
postpalatal  notch  extending  farther  forward,  being  almost  on  a 
plane  with  the  last  molar;  molar  teeth  decidedly  larger  than  those  of 
Jcadiacensis, 

Measurettumts. — ^Type  (from  dry  skin):  Total  length  345;  tail  verte- 
brae 93;  hind  foot  50.  Skull  of  type:  Basal  length  45;  zygomatic 
breadth  35;  postorbital  constriction  13;  length  of  nasals  18;  least 
width  of  nasals  6;  alveolar  length  of  molar  series  13. 

Rema/rJcs. — The  material  representing  SpermophUus  etnpetra  is  still 
very  scanty  and  imperfect.  Specimens  from  the  Arctic  coast  are  few 
in  number  and  poor  in  quality,  while  from  Hudson  Bay  one  flat  skin, 
unaccompanied  by  a  skull,  is  all  I  am  able  to  find.  I  have  considered 
this  (No.  13932,  U.S.N.M.)  to  be  typical  of  empetra  and  have  used 
it  in  making  skih  comparisons.  Since  it  agrees  fairly  well  with  speci- 
mens of  the  ground  squirrel  which  has  been  introduced  on  Unalaska,  I 
have  used  the  skulls  of  these  for  skull  comparisons.  Specimens  from 
Bristol  Bay  and  the  Alaska  peninsula  are  apparently  intermediate 
Between  ettipetra  B.nd  plesius.  S.  kadi^vceti&is  is  apparently  confined  to 
Kadiak  Island,  as  specimens  from  the  mainland  immediately  opposite 
the  island  are  cranially  and  dentally  distinct.  The  southern  members 
of  the  group,  columhianus  and  erythroglut(mi8^  also  need  not  be  con- 
sidered, as  they  are  very  different  from  empetra  smd  pleslus. 

S.  ple&iiis  was  first  met  with  on  the  south  side  of  White  Pass  near 
Glacier,  where  a  small  colony  was  found  on  a  steep  rocky  slope  above 
the  canyon.  They  were  active  here  in  early  June  while  patches  of 
snow  still  lay  on  the  ground.  On  the  summit  of  White  Pass  another 
small  colony  was  found,  and  at  Lake  Bennett  they  were  very  abundant. 
Here  their  burrows  are  to  be  found  wherever  the  conformation  of  the 
rocks  affords  lodgment  of  sufficient  soil.  From  Bennett  on  to  Fort 
Selkirk  they  are  exceedingly  abundant.  We  saw  them  daily  about  all 
the  lakes,  and  as  we  floated  down  Fifty-Mile  and  Thirty -Mile  rivers, 
we  often  saw  them  bobbing  in  and  out  of  their  burrows  or  scurrying 
along  their  little  trails  which  score  the  banks. 

From  sunrise  till  late  in  the  afternoon,  their  shai-p  clicking  cries 
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rang  out  acro«8  the  water,  so  that,  if  not  to  be  .seen,  they  at  least 
reminded  us  of  their  presence  nearly  all  the  time.  When  alaiiiied, 
they  stand  erect  on  their  haunches  near  their  burrows  and  violently 
utter  their  sharp,  high-pitched  cllckety  click  as  long  as  the  exciting 
cause  is  in  sight,  always  emphasizing  each  cry  by  vigorously  slapping 
their  short  tails  against  the  ground  behind  them.  As  a  rule  they  were 
quite  wary,  and  it  was  not  possible  to  get  within  gunshot  without  some 
concealment  and  careful  stalking.  The  limit  of  the  range  of  the  spe- 
cies along  the  river  is  near  Fort  Selkirk.  The  last  specimen  secured 
was  caught  near  Rink  Rapids,  but  I  learned  that  quite  a  colony  of 
ground  squirrels  exists  on  the  west  bank  of  the  river  just  below  Fort 
Selkirk. 

Spermophilns  osgoodi  Merriam.     Fort  Yukon  Ground  Squirrel. 
SpermophUus  osgoodi  Merriam,  Ptch*.  Wash.  Acad.  Rei.,  II,  18,  March  14,  1900. 

From  Fort  Selkirk,  near  the  limit  of  S^permophtlua plesius  in  the  inte- 
rior, nearly  to  Circle,  we  saw  no  signs  of  ground  squirrels  of  any  kind. 
Just  before  reaching  Circle,  however,  we  began  to  see  unmistakable 
signs  of  them  and  were  soon  attracted  to  a  small  colony  by  their  click- 
ing calls  which  reached  our  eare  as  we  floated  down  in  midstream. 
The  call  is  executed  in  about  the  same  time  as  that  of  S,  plesius^  but 
its  pitch  is  much  lower  and  its  eflfect  on  the  ear  is  utterly  different. 
It  suggests  the  click  of  castanets.  On  going  ashore  we  found  their 
burrows  and  connecting  paths  scattered  over  quite  an  area  on  the  hill- 
side. The  colony  occupied  the  open  hillside  and  a  few  ledges  of  loose 
rock,  and  even  extended  down  into  a  thicket  of  alder  and  willow  at 
the  foot  of  the  hill.  The  animals  were  very  shy  and  became  much 
excited  at  our  approach.  Their  long  tails  were  very  noticeable  in 
marked  contrast  to  the  short  ones  of  8.  plesivs^  which  we  had  been 
accustomed  to  seeing.  Fifteen  specimens  were  secured.^  At  this 
time  (Aug.  14)  they  were  all  very  fat  and  in  splendid  postbreeding 
pelage;  the  entire  underparts  were  rich  ferruginous  without  a  trace  of 
any  other  color;  the  back  was  very  dark,  and  the  long  tail  was  full 
and  bushy.  One  specimen  was  pure  glossy  blaok  with  faint  shadowy 
indications  of  vermiculation  on  the  back.  Among  the  specimens  in 
the  National  Museum  from  Fort  Yukon  are  several  in  this  melanistic 
condition,  showing  that  it  is  not  uncommon.  The  range  of  this  spe- 
cies on  the  Yukon  begins  about  20  miles  above  Circle  and  extends  at 
least  to  Fort  Yukon  and  probably  to  the  mouth  of  the  Tanana. 

Arotomys  oaligatns  Eschscholtz.     Hoary  Marmot. 

Six  specimens  of  the  hoary  marmot  were  secured  in  the  White  Pass 
region  and  alK)ut  Lake  Bennett,  where  it  wa^s  common.     It  is  confined 

*  This  valuable  serieH  was  unfortunately  destroyed. 
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to  rocky,  mouDtainous  parts  of  the  Hudsonian  zone,  and  consequently 
we  did  not  meet  with  it  during  the  latter  part  of  our  trip,  and  only 
heard  of  it  through  reports  from  the  mountains  at  the  headwaters  of 
the  White  and  Xanana  rivers.  As  elsewhere,  it  is  familiarly  known 
as  the  'whistler,'  although  occasionally  rather  inappropriately  called 
'groundhog.'  Its  long  drawn  whistle  is  peculiarly  mournful,  par- 
ticularly when  it  breaks  the  deathly  silence  of  some  rocky  canyon.  It 
loves  to  stretch  at  full  length  on  top  of  a  large  rock  and  bask  in  the 
sun.     I  frequently  found  it  quietly  enjoying  itself  in  this  manner. 

Castor  canadensis  Kubl.     American  Beaver. 

It  hardly  seems  possible  that  half  a  million  or  more  beaver  skintj 
have  been  secured  in  the  Territory  of  Alaska.  The  animal  is  now 
almost  as  rare  there  as  it  is  in  the  United  States,  the  inevitable  result 
of  continued  pursuit  by  both  whites  and  natives,  which  has  so  many 
parallels  that  it  is  useless  to  emphasize  it  here.  At  Fort  Selkirk  I 
saw  several  beaver  skins  taken  on  a  small  tributary  of  Stewart  River, 
and  at  St.  Michael  I  found  a  very  few  in  the  warehouses  of  the  trad- 
ing companies.     Beyond  this  I  saw  or  heard  nothing  of  them. 

Mns  decnmanns  Pallas.     Norway  Rat. 

Large  rats  are  exceedingly  abundant  at  St.  Michael.  Their  intro- 
duction must  have  been  effected  very  recently,  as  they  were  unknown 
there  at  the  time  of  Nelson's  work.  Unalaska  has  long  been  their 
northern  limit  on  the  Pacific  coast.  They  find  shelter  about  the 
wharves  and  lumber  piles  at  St.  Michael  and  also  infest  the  buildings, 
particularly  food  warehouses.  Their  distribution  will  undoubtedly 
soon  be  extended  all  along  the  Yukon  by  means  of  the  many  steamers 
now  plying  between  St.  Michael  and  Dawson. 

Peromyscus  oreas  Bangs.     Bangs  White-footed  Mouse. 
Peromyscus  oreas  Bangs,  Proc.  Biol.  Soc.  Wash.,  XII,  84,  March  24,  1898. 

Long-tailed  mice  were  taken  at  Skagway,  Glacier,  Simimit,  Bennett, 
Caribou  Crossing,  Fifty -Mile  River,  and  Rink  Rapids.  In  general 
they  seemed  to  be  more  woodland  loving  than  the  short-tailed  species, 
though  at  Bennett  a  number  were  taken  among  bare  rocks  at  the  very 
water's  edge.  I  first  noticed  them  here  while  walking  along  the  shore 
at  night.  They  were  darting  in  and  out  among  the  rocks,  chasing 
each  other  as  if  playing  a  game  of  tag,  and  often  four  or  five  were  in 
sight  at  once.  P.  areas  from  the  type  locality  is  somewhat  intermedi- 
ate between  my  specimens  and  those  which  come  from  the  coast  of 
Puget  Sound  and  southern  British  Columbia.  Northern  specimens 
are  slightly  larger,  paler,  and  less  ruddy  brown  than  typical  oreas. 
They  are  very  similar  in  color  to  canadensis  and  increase  the  prob- 
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ability  that  the  latter  has  a  transcontinental  range.  Their  skulls  are 
larger  and  have  fuller  braincases  than  those  of  either  oreaa  or  ccmor 
derma, 

Peromyscns  manicnlatus  aroticus  (Meams).    Arctic  White-footed  Mouse. 
Hesperomys  leucopw  ardicua  Mearns,  BulL  Am.  Mus.  Nat  Hist.,  N.  Y.,  11,  285,  Feb., 
1890. 

A  short-tailed  white-footed  mouse  was  found  to  be  very  comnM)n 
from  Lake  Marsh  to  Lake  Lebarge.  Thirty  specimens  were  secured, 
most  of  them  about  the  crevices  of  low  ledges  of  rock  along  the  lake 
shores.  The  name  arcticus  is  only  tentatively  used  for  these  speci- 
mens, as  its  applicability  can  not  be  positively  known  until  a  series  of 
Labrador  specimens  is  obtained.  My  specimens  do  not  differ  from 
topotypes  of  a/rcticua^  and  these  in  turn,  as  stated  by  Bangs,  ^  do  not 
differ  in  color  and  size  from  typical  maniculatua.  The  description  of 
the  skull  of  the  Great  Whale  River  specimen  examined  by  Bangs,  how- 
ever, does  not  agree  well  with  the  characters  of  the  skulls  of  arctious^ 
so  it  seems  advisable  to  recognize  arcticus  as  a  subspecies  of  rrmrticur 
Idtus.  It  is  probable  that  more  material  will  amply  justify  this  treat- 
ment of  the  western  form. 

Heotoma  saxamans  sp.  nov.     Northern  Bushy-tailed  Rat. 

Type  from  Bennett  City,  head  of  Lake  Bennett,  British  Ck)lumbia.  No.  98923,  U.  S. 
Nat  Mu8.,  Biological  Survey  CJoUection,  $  ad.  CJoUected  June  19,  1899,  by 
W.  H.  O^ood.    Original  No.,  462.     (See  Plate  V,  fig.  4. ) 

Charactera. — Similar  to  Neotoma  dnerea  drummondi^  but  somewhat 
darker:  underparts  pure  white;  skull  strongly  characterized. 

Color. — (Type:)  Above,  grayish  fawn  mixed  with  black,  becoming 
brighter  on  sides,  where  the  quantity  of  black  is  much  diminished; 
underparts  and  feet  pure  white;  eyelids  intense  black  with  a  limited 
sooty  area  about  them;  nose  and  anterior  cheeks  ashy;  tail  slaty  above, 
white  below. 

ShfuU. — Similar  to  that  of  N.  dnmmondi  (Plate  V,  fig.  3')  but  with 
interorbital  space  narrower;  nasals  narrower  and  more  attenuate  pos- 
teriorly; maxillary  arm  of  zygoma  lighter;  sphenopalatine  vacuities 
open;  ventral  surface  of  occipital  with  a  high  trenchant  median  ridge; 
front  of  incisors  very  pale. 

MeaawremerUa. — ^Type  (from  dry  skin):  Total  length  452;  tail  verte- 
brae 192;  hind  foot  46.  Skull  of  type:  Basal  length  52;  zygomatic 
breadth  29;  interorbital  width  5;  length  of  nasals  23. 

Rema/rka. — Neotoma  aaaxmuma  diflPers  from  N.  cmerea^  N,  occiden- 

*Am.  Naturalist,  XXXII,  496,  July,  1898. 

*  Neotoma  c.  cdumbiana  Elliot  does  not  differ  cranially  from  N.  cinerea,  and  there- 
fore need  not  be  considered  in  this  connection. 
•No.  75907,  U.  8.  Nat.  Mus.,  from  Jasper  House,  Alberta. 
449^t— No.  19 3 
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taliH^  and  N,  dmmvumdl  chiefly  in  \\a  long  attenuate  nasals,  open 
sphenopalatine  vacuities,  and  pale  incisors.  The  only  specimens 
secured  were  caught  in  a  slide  of  large  granite  bowlders  at  the  head  of 
Lake  Bennett.  It  was  ascertained  to  occur,  however,  from  White 
Pass  to  the  Semenow  Hills.  In  the  cliffs  above  Glacier  on  the  coast 
side  of  White  Pass  I  found  signs  of  NeoUmia^  and  once  one  peeped 
out  of  a  crevice  at  me  while  I  was  busily  engaged  stalking  a  hoary 
mai*raot.  It  also  occurs  sparingly  in  the  cliffs  about  Lake  Lebarge 
and  in  the  Semenow  Hills,  where  the  last  evidences  of  its  presence 
were  seen.  This  distribution  makes  it  the  northernmost  species  of 
the  genus. 

One  night  about  10.30,  as  I  was  returning  to  camp  at  Bennett,  I  saw 
one  of  these  rats  frisking  about  in  the  rocks.  It  was  still  quite  light, 
and  1  immediately  stopped  and  stood  motionless  while  he  daited  in  and 
out  of  the  rocks.  His  movements  were  utterly  noiseless  and  so  quick 
that  my  eye  could  scarcely  follow  them.  For  some  time  his  little 
whiskered  nose  appeared  and  disappeared  at  various  openings  in  the 
rocks  about  ten  feet  away.  Eiach  time  he  would  look  steadily  at  me 
for  a  moment  or  two  and  then  silently  vanish.  Gradually  his  curiosity 
overcame  his  caution,  and  in  decreasing  circles  he  came  nearer  and 
nearer  until  he  bobbed  out  right  before  me  and  then  cautiously 
approached  until  he  could  sniff  at  the  toe  of  my  shoe.  A  slight  grat- 
ing of  my  gun  barrel  against  a  rock  caused  him  to  vanish  like  a  flash, 
and  this  time  he  did  not  reappear. 

Evotomys  dawsoni  Merriam.     Dawson  Red-backed  Mouse. 

Red-backed  mice  are  by  far  the  most  abundant  mammals  in  the 
Yukon  region.  Although  but  one  specimen  was  taken  at  Bennett, 
and  none  between  there  and  Fifty -Mile  River,  in  spite  of  considerable 
trapping,  aside  from  this  they  were  found  all  along  our  route  from 
Skagway  to  Fort  Yukon.  The  following  are  the  most  important 
localities  at  which  specimens  were  secured:  Skagway,  Glacier,  Ben- 
nett, White  Horse  Rapids,  Lake  Lebarge,  Rink  Rapids,  Fort  Selkirk, 
Dawson,  CharJie  Creek,  and  Circle.  From  a  study  of  this  series, 
which  numbers  over  100  specimens,  it  appears  that  all  belong  to  one 
species,  E,  dawsoni.  Its  rnnge  probably  reaches  northward  almost  if 
not  quite  to  the  limit  of  trees. 

Specimens  were  trapped  in  all  sorts  of  localities;  along  cold  stre^ams, 
under  logs,  in  heavy  mpss,  in  Mierotm  runways,  and  among  rocks. 
They  abound  on  the  large  islands,  where  they  were  generally  caught 
in  dry,  brushy  places,  in  the  dead  leaves  which  cover  the  ground. 
We  occasionally  saw  them  during  the  day,  and  often  heard  them  rust- 
ling the  dead  leaves  on  the  ground  about  us  as  we  lay  in  our  blankets 
at  night.  They  are  the  vermin  of  the  miner's  larder,  and  are  always 
to  be  found  about  log  cabins. 
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Skulls  of  Sciurus  and  Neotoma.    (x  u.) 

1.  Sciurtu  tHincouverensia.  3.  Neotoma  einerea  drummondi. 

2.  Sciunu  hudwniau  petulans.  4.  Neotoma  mxamans. 
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Evotomys  dawsoni  alascensis  (Miller).     Tundra  Red-backed  Mouse. 
Evotomys  alascensis  Miller,  Proc.  Acad.  Nat.  Sci.  Phila.,  1898, 364-367. 

The  £}votomys  found  at  St  Michael  has  heretofore  been  compared 
only  with  the  Asiatic  K  mMus.  Its  closest  relationship  is  really  with 
K  dawsoni^  with  which  its  range  is  doubtless  continuous.  On  com- 
paring the  series  secured  at  St.  Michael  with  those  in  the  same  condi- 
tion of  pelage  from  Rink  Rapids/  Northwest  Territory,  I  am  unable 
to  find  even  the  slightest  difference  in  color  or  size.  The  skull  of 
alascensis  is  slightly  characterized  by  small,  narrow  molar  series,  and 
by  nasals  which  have  their  posterior  end  truncate.  The  palate  and 
audital  bullae  are  not  peculiar.  The  tail  is  often  thick  and  bristly  in 
winter  pelage  and  in  iumiature  specimens  of  both  dawsoni  and  alaacen- 
sis.  From  this  it  appears  that  alascensia  may  be  only  a  slightly 
marked  subspecies. 

The  favorite  habitat  of  these  mice  about  St.  Michael  is  in  the  heaps 
of  broken  lava  scattered  about  over  the  tundra.  They  are  very  rarely 
taken  in  the  MicToiAM  runways.  They  are  conmion  in  the  warehouses, 
which  they  seem  to  enter  more  readily  than  other  mice  of  the  tundra. 

Microtns  mordax  (Merriam).     Ix)ng-tailed  Vole. 

Specimens  of  this  vole  were  taken  at  Skagway,  Glacier,  Bennett, 
Lake  Marsh,  Lake  Lebarge,  Rink  Rapids,  and  near  Charlie  Village. 
Specimens  from  near  the  coast  are  almost  exactly  like  those  of  the  inte- 
rior and  all  are  quite  typical  of  the  species.  They  were  found  in  various 
environments,  but  the  general  habitat  of  the  species  was  dry  places 
rather  than  moist.  At  Glacier  and  Bennett  they  were  secured  on  dry, 
rocky  hillsides;  at  Lake  Marsh  two  specimens  were  taken  in  the  crev- 
ises  of  some  granite  rocks;  at  Lake  Lebarge  they  were  taken  in  the 
kitchen  of  a  log  cabin;  at  Rink  Rapids,  in  an  open,  sandy  place;  and 
near  Charlie  Village,  on  the  side  of  a  cut  bank,  where  they  had  made 
burrows  and  runways  among  the  exposed  roots  of 'trees.  Charlie 
VDlage  is  by  far  the  northernmost  locality  from  which  the  species  has 
been  recorded. 

Microtis  dmmmondi  (Aud.  and  Bach.).     Drummond  Vole. 

This  is  the  most  common  meadow  vole  of  the  Yukon  region.  At 
Caribou  Crossing  and  Lake  Marsh  its  runways  form  interminable 
labyrinths  in  the  level,  open  stretches  of  sedge  at  the  margin  of  the 
water.  It  occurs  in  nearly  all  moist,  grassy  places  from  Caribou 
Crossing  to  Fort  Yukon.  From  there  it  undoubtedly  ranges  farther 
on,  at  least  to  Nulato,  where  Dali  took  several  specimens.  It  is  most 
active  during  the  day,  as  I  easily  learned  by  visiting  traps  night  and 

'  No  good  series  of  specimens  is  available  from  any  point  nearer  Finlayson  River, 
the  type  locality  of  E,  dawsoni,  than  Rink  Rapids.  This  series  is  therefore  used  to 
represent  the  species. 
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morning.  Near  Fort  Yukon  I  found  its  runways  on  recently  depos- 
ited silt  sparsely  grown  up  to  Equisetum.  Its  bun'ows  in  this  soft 
material  were  very  numerous,  and  at  the  entrance  to  each  a  little  heap 
of  earth  in  small  globular  lumps,  as  if  carried  in  the  mouth,  was 
always  to  be  seen. 

Microtns  zanthognathns  (Leach).     Yellow-cheeked  Vole. 

This  fine  species  was  met  with  only  once.  A  small  colony  was  found 
on  a  little  stream  near  Charlie  Village,  occupying  an  old  log  jam, 
part  of  which  had  become  embedded  in  a  matrix  of  sand  and  mud  and 
overgrown  with  weeds.  Burrows  perforated  this  structure  in  numer- 
ous places,  and  well-beaten,  open  runways  connected  various  openings 
about  the  protruding  logs.  The  little  animals  were  quite  active  during 
the  daytime,  and  as  I  walked  over  the  logs  I  occasionally  saw  one  flash 
from  one  opening  under  a  log  to  another  and  heard  sharp  little  squeaks 
sounding  all  about  beneath  me.  A  liberal  number  of  traps  placed 
about  yielded  nine  specimens,  chiefly  inunature.  The  colony  was 
apparently  confined  to  the  log  jam,  as  traps  set  in  suitable  places  but 
a  few  yards  away  secured  only  M.  d/rurn/nvondi.  Four  specimens  of 
this  vole  collected  by  Robert  Kennicott  are  in  the  National  Museum, 
one  from  the  mouth  of  the  Porcupine  and  three  from  the  Yukon,  200 
miles  southwest  of  that  point. 

Hicrotns  operarixis  (Nelson).     Nelson  Vole. 

This  vole  was  taken  on  a  small  stream  about  40  miles  above  Circle, 
and  a  few  more  were  secured  between  that  point  and  Fort  Yukon.  It 
doubtless  ranges  from  there  to  the  coast.  Forty-nine  specimens  were 
taken  at  St.  Michael.  These  represent  all  stages  of  growth  and  several 
phases  of  color  and  seem  to  offer  pretty  conclusive  proof  that  but  one 
species  of  Microtus  occurs  at  St  Michael.  It  was  found  in  all  moist 
parts  of  the  tundra,  being  particularly  numerous  along  the  banks  of 
the  small  ponds  in  the  tall  grass  and  rank,  weedy  growths. 

Fiber  spatulatus^  sp.  nov.     Northwest  Muskrat 

Type  from  Lake  Marsh,  Northwest  Territory,  Canada.  No.  98567,  U.  S.  Nat  Mas., 
Biological  Survey  Collection,  ?  yg.  ad.  Collected  July  3,  1899,  by  W.  H. 
Osgood.    Original  No.,  562.     (See  Plate  VI,  fig.  4. ) 

Characters, — Similar  in  general  to  Fiher  sihethicus;  size  small;  color 
rather  dark;  skull  small;  molar  teeth  very  small;  nasals  short  and 
much  expanded  anteriorly. 

Cdor. — Similar  to  Fiher  zihethicvs^  but  apparently  less  suffused 
with  fulvous. 

Skull. — Similar  to  that  of  Fiber  zibethicm  (Plate  VI,  fig.  3"),  but 
smaller;  jugals  more  slender,  and  but  slightly  produced  dorsally ;  audital 
bullae  smaller;  molar  teeth  decidedly  smaller;  nasals  much  shortened  and 


^/^poftUottM,  spatulate,  in  allusion  to  the  shape  of  the  nasals. 
'No.  76259,  U.  8.  Nat  Mus.,  from  Wilmington,  Mass, 
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widely  expanded  anteriorly,  rapidly  becoming  compressed  posteriorly; 
angular  process  of  mandible  short,  blunt,  and  upturned;  condyle 
narrow  and  somewhat  rounded. 

Measurements. — Type  (from  dry  skin):  Total  length  495;  tail  verte- 
brae 170;  hind  foot  73.  Skull  of  type:  Basal  length  57;  zygomatic 
breadth  88;  length  of  nasals  21;  alveolar  length  of  molar  series  14. 

Bemarks. — Specimens  of  this  species  from  Ugashik,  Fort  Kenai, 
Nushagak,  and  Nulato,  in  Alaska,  have  been  examined.  Besides 
these,  I  find  two  specimens  from  Alberta  which  seem  to  be  referable 
to  it,  one  from  South  Edmonton  and  one  from  Henry  House.  These 
all  agree  in  having  very  small  molar  teeth  and  short,  spatulate  nasals, 
characters  which  are  amply  sufficient  to  distinguish  the  species  from 
all  other  forms  in  the  genus.  The  specimens  secured  by  Nelson  at 
St.  Michael  can  not  now  be  found,  but  they  doubtless  show  the  same 
characters.  Fiber  osoyoosends  has  larger  teeth  and  a  much  longer 
rostrmn  than  spatvlaiAis^  so  need  not  be  further  compared  with  it. 
From  these  facts  it  appears  that  Fiber  spcvt/uLatus  is  the  form  occupying 
all  of  northwest  America,  and  is  derived  from  a  form  east  of  the 
Rocky  Mountains  rather  than  from  a  western  one. 

Muskrats  occur  sparingly  all  along  the  Yukon,  where  they  find  par- 
ticularly favorable  environment  about  the  many  small  swamp-invested 
ponds  a  short  distance  from  the  river  banks.  At  St.  Michael  a  few 
are  still  found  about  the  open  ponds  on  the  tundra. 

Synaptomys  dalli  Merriam.    Dall  Lenmung  Mouse. 

Lenmiing  mice  were  taken  at  the  foot  of  Lake  Lebarge,  at  Rink 
Rapids,  and  near  the  mouth  of  the  Chandindu  River.  At  Lake 
Lebarge  they  were  found  in  the  long  grass  at  the  edge  of  a  small  pond; 
at  other  localities  in  cold,  boggy  places  near  small  streams.  The 
external  characters  of  S,  daUi  have  been  unknown  up  to  the  present 
time,  but,  as  was  to  be  expected,  they  are  in  accordance  with  the  gen- 
eral type  so  uniform  throughout  this  genus.  The  color  of  the  upper- 
parts  is  chiefly  raw  umber  mixed  with  black;  the  lower  parts  are  uni- 
form bluish  white,  and  the  feet  and  tail  are  dusky.  The  ears  are  of 
medium  size  and  partially  hidden  by  long  hairs  growing  from  the 
anterior  base;  a  conspicuous  bluish- white  side  gland  is  present  in  the 
males.  The  skull  of  the  type  of  daUi  is  not  fully  mature  and  does 
not  agree  in  all  particulars  with  my  specimens  from  the  Upper  Yukon. 
In  these  the  skull  is  somewhat  larger  and  heavier  and  the  nasals  » re  a 
trifle  longer  and  more  noticeably  constricted  posteriorly. 

Lemmas  ynkonensis  Merriam.     Yukon  Lenmiing. 

LemmuB  yukonensis  Merriam,  Proc.  Wash.  Acad.  Sci.,  II,  27,  March  14,  1900. 

This  lemming  was  found  at  only  two  localities — Rink  Kapids,  where 
five  specimens  were  secured,  and  Charlie  Creek,  where  five  more  were 
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taken.  Considerable  careful  trapping  was  done  at  various  points 
between  these  two  places,  but  no  other  specimens  were  secured.  At 
Rink  Sapids  they  were  caught  about  old  logs  and  among  dry  leaves  in 
places  usually  frequented  by  red-backed  mice.  At  Charlie  Creek  one 
was  caught  in  a  Microtus  runway  and  several  were  secured  on  the  side 
of  a  cut  bank.  On  one  occasion  one  was  seen  running  about  under  a 
brush  heap  in  midday. 

Lemmas  alascensis  Merriam.     Alaska  Lenuning. 

Lemmus  (dascerms  Mernam,  Proc.  Wash.  Acad.  Sci.,  II,  2ft-27,  March  14, 1900. 

All  efforts  to  secure  this  species  at  St.  Michael  proved  fruitless. 
I  kept  large  numbers  of  traps  out  for  more  than  two  weeks  and  set 
them  in  all  conceivable  locations  about  the  tundra,  but  failed  to  catch 
any  lemmings* 

Diorostonyx  nelsoni  Merriam.     Nelson  Pied  Lenuning. 
Dicroatonya:  nefeoni  Merriam,  Proc.  Wash.  Acad.  Sci.,  II,  25-26,  March  14,  1900. 
Dicrostonyx  hudaonius  alascenm  Stone,  Proc.  Acad.  Nat.  Sci.  Phila.,  March  24,  1900, 
37-38. 

No  specimens  of  this  species  were  taken.     Nelson  says  of  it: 

Specimens  were  brought  me  by  the  fur  traders  from  above  Fort  Yukon  and  from 
Nulato,  Anvik,  and  Kotlik,  along  the  course  of  the  Yukon,  and  also  from  the  Kaviak 
Peninsula  and  about  Eotzebue  Sound.  A  few  were  taken  n.ear  St.  Michael,  but 
they  were  not  numerous  there.  They  ara  more  plentiful  about  Bering  Straits  than 
any  other  district  visited  by  me,  if  the  number  of  their  skins  among  the  native 
children  can  be  taken  as  a  guide. 

Zapns  hudsonlTis  alascensis  Merriam.     Alaska  Jumping  Mouse. 

Three  typical  specimens  of  this  jumping  mouse  were  taken  in  a 
sedgy  swamp  near  the  foot  of  Lake  Lebarge.  Similar  swamps  exist 
near  the  Yukon,  at  least  as  far  as  Fort  Yukon,  but  I  was  unable  to  do 
any  trapping  in  them.     No  specimens  were  taken  elsewhere. 

Erethizon  epixanthxis  myops  Merriam.  Alaska  Porcupine. 
Erethkon  epixardhus  myops  Merriam,  Proc.  Wash.  Acad.  Sci.,  II,  27-28,  March  14, 1900. 
Porcupines  are  quite  common  in  all  the  forest  region  of  Alaska. 
I  noticed  signs  of  them  at  many  places  along  the  Yukon.  They  were 
abundant  about  Glacier,  in  the  White  Pass  region,  and  1  shot  one  there 
one  evening  as  it  swayed  back  and  forth  in  the  top  of  a  slender  alder. 
It  was  eating  the  leaf  buds  which  were  just  bursting. 

Oohotona  collaris  (Nelson).     Alaska  Pika. 

Two  specimens  of  an  ashy  gray  Ochotona  were  taken,  one  at  the 
summit  of  White  Pass,  another  at  the  head  of  Lake  Bennett.  The 
species  was  apparently  quite  rare  at  these  localities  and  it  was  only 
with  considerable  difficulty  that  these  individuals  were  secured.  Both 
are  very  pale,  ashy  gray,  with  pure  white  underparts,  no  ti*aces  of 
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fulvous,  and  very  indistinct  collars.  They  are  in  the  early  spring  or 
left-over  winter  pelage,  and  agree  quite  well  with  specimens  in  the 
same  pelage  collected  in  the  Chigmit  Mountains,  near  Bristol  Bay,  by 
C.  L.  McKay.  The  tj^pe  and  topotypes  of  O.  collaria  are  in  the 
summer  or  post-breeding  pelage  and  present  quite  a  different 
appearance. 

The  species  apparently  occui-s  in  the  high  mountains  throughout 
Alaska.  It  was  reported  to  me  from  the  MacMillan  Mountains,  the 
Upper  Stewart  River,  the  Upper  White,  and  the  Upper  Tanana. 
Fragments  of  a  skull  were  found  in  an  owl  pellet  picked  up  by  Dr. 
Bishop  near  Windy  Arm,  Lake  Tagish.  The  present  record  from 
White  Pass  is  the  most  southern  one.  There  is  suitable  country  for 
it  farther  south,  and  it  will  be  interesting  to  titice  its  range  in  this 
direction. 

Lepns  saliens  sp.  nov. 

Type  from  Caribou  Crossing,  between  Lake  Bennett  and  Lake  Tagish,  Northwest 
Territory,  Canada.  No.  98956,  U.  S.  Nat.  Mus.,  Biological  Survey  Collection,  $ 
ad.    Collected  June  26, 1899,  by  W.  H.  O^ood.    Original  No. ,  504. 

Chardcters. — Similar  to  Lepus  hairdi^  but  more  yellowish  and  less 
ruddy;  dorsal  hairs  with  plumbeous  roots;  feet  nearly  white  in  sum- 
mer; similar  to  Z.  columhiensis^  but  with  greater  amount  of  black  in 
dorsal  region;  feet  much  lighter;  skull  similar  in  general  to  that  of 
Lepus  a.  daUi;  audital  bullro  very  large. 

Color, — ^Type  in  worn  spring  pelage:  Upperparts  mixed  black  and 
yellowish  buff,  with  patches  of  plumbeous  under -fur  exposed  in  places; 
black  hail's  predominating  on  rump  and  middle  of  back,  forming  an 
ill-defined  dorsal  stripe;  outer  edge  of  thighs,  outer  side  of  forelegs 
and  pectoral  band  buff;  ears  and  head,  except  sides  of  nose,  buff  with 
black  hairs  sprinkled  through;  sides  of  nose  gray;  ears  margined  with 
white;  hairs  of  fore  and  hind  feet  plumbeous  at  base,  rufous  in  cen- 
tral part,  and  broadly  white  at  tips;  general  appearance  of  feet  white, 
lightly  mixed  with  rufous;  underparts,  except  pectoral  band,  white. 

ShulL — Similar  to  that  of  dalli  but  somewhat  larger;  teeth  heavier; 
nasals  long,  heavy,  and  very  broad  anteriorly;  audital  bullro  very 
large;  palate  short;  malars  rather  wide,  deeply  channeled  anteriorly; 
postorbital  and  antorbital  processes  of  f  rontals  well  developed. 

Measicre7nent8,—Ty^  (measured  from  dry  skin):  Total  length  395; 
hind  foot  134;  ear  from  crown  74,  Skull  of  type:  Occipitonasal 
length  77;  greatest  zygomatic  breadth  38;  length  of  nasals  33;  great- 
est width  of  nasals  17;  alveolar  length  of  molar  series  16. 

Bemarks.  —The  exact  relation  in  which  this  species  stands  to  ameH- 
canus,  bairdi^  and  coluinbiensis  is  difficult  to  determine  at  present.  Its 
light  feet  point  to  relationship  with  hairdi^  while  its  dark  under  color 

»  Rhoade,  Proc.  Acad.  Nat  Sci.  Phila.,  1895, 242-243. 

Digitized  by  VjOOQ  IC 


40  NORTH    AMERICAN   FAUNA.  [no.  19. 

and  genei'al  buffy  appearance  are  more  like  columbierms.  Its  skull 
is  quite  distinctive,  the  large  audital  buUse  and  broad  nasals  being 
unequaled  in  the  group.  It  seems  probable  that  it  is  a  northern 
form  of  hairdi  not  related  to  (x>hmibien8is^  which  is  nearer  to  wdshmg- 
tmiL  There  are  no  specimens  available  to  show  whether  or  not  it  has 
any  connection  with  daUi^  which  is  the  form  found  on  the  Lower 
Yukon.  But  two  specimens  were  secured — the  type,  which  I  shot  in  a 
Lepargyrcea  thicket  at  Caribou  Crossing,  and  one  very  young  female 
which  Dr.  Bishop  took  in  a  willow  bog  near  Bennett  City.  It  seems 
to  have  been  a  decidedly  'oflE  year'  for  rabbits,  for  these  two  were  the 
only  ones  we  saw  on  our  entire  trip,  though  numerous  signs  of  their 
former  abundance  were  seen  daily. 

Lepus  americanus  dalli  Merriam.  Dall  Varying  Hare. 
Lepm  americanus  daUi  Merriam,  Proc  Wash.  Acad.  Sci.,  II,  29-30,  March  14,  1900. 
This  rabbit  is  doubtless  abundant  at  certain  times  all  along  the 
Lower  Yukon,  but  we  heard  very  little  of  it.  It  is  subject  to  epidem- 
ics and  frequently  becomes  locally  extinct,  which  probably  accounts 
for  its  scarcity  last  year. 

Lepus  othxis  Merriam.     Alaska  Arctic  Hare. 

Lepus  othus  Merriam,  Proc.  Wash.  Acad.  Sci.,  II,  28,  Maich  14,  1900. 

Signs  of  Arctic  hares  were  occasionally  noticed  about  St.  Michael, 
but  we  did  not  see  any  of  the  animals.  The  Eskimos  were  hunting 
continually,  and  brought  nmnbers  of  ducks  and  geese  to  the  village  to 
sell,  but  they  brought  no  rabbits  during  our  stay. 

Lynx  canadensis  mollipilosas  Stone.     Arctic  Lynx. 

Lynx  canadensis  moUipHosus  Stone,  Proc.  Acad.  Nat.  Sci.  Phila.,  March  24, 1900, 4S-49. 

The  Canada  lynx  is  not  as  conmion  in  the  interior  of  Alaska  as  might 
be  expected.  I  saw  no  signs  of  it  and  could  obtain  only  very  scanty 
information  as  to  its  occurrence.  The  police  sergeant  in  charge  of  the 
station  at  the  foot  of  Lake  Lebarge  told  me  that  the  tracks  of  but 
one  had  been  seen  in  that  vicinity  during  the  previous  winter.  Lynx- 
skin  robes  are  in  conmion  use  in  the  country,  but  the  majority  of  them 
are  imported.  This  I  learned  from  a  trader  at  Circle,  who  had  several 
for  sale  that  came  from  eastern  and  southern  Canada. 

Lynx  skulls  from  the  following  localities  are  in  the  National 
Museum:  Tanana  River,  Russian  Mission,  Nulato,  Andraefski,  and 
mountains  near  Unalakleet. 

Canis  ocoidentalis  Richardson.     Wolf. 

The  country  along  the  Yukon  is  not  well  suited  for  wolves,  and  they 
are  seldom  seen  there.  A  prospector  showed  me  the  skin  of  a  large 
gray  one  from  the  upper  waters  of  the  MacMillan  river — the  only 
one  I  saw  on  the  trip. 
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Yulpes  folyiis  (Desmarest)  ?    Red  Fox. 

Occasional  reports  of  foxes  were  received  all  along  our  route,  but  no 
specimens  were  secured.  Owing  to  their  natural  sagacity,  foxes  are 
doubtless  able  to  hold  their  own  against  trappers  better  than  most  other 
fur- bearing  animals.  Their  skins  are  quite  conunon  among  traders 
and  natives. 

Yulpe^  hallensis  Merriam.     Hall  Island  Fox. 

Vulpeg  haUenm  Merriam,  Proc.  Wash.  Acad.  Sd.,  11,  15-16,  March  14,  1900. 

White  fox  skins  are  common  among  the  natives  and  traders  at  St. 
Michael,  and  could  be  bought  at  from  $1  to  $4  each,  according  to 
quality.  During  our  stay  there  one  of  the  animals  was  seen  on  the 
island,  which  indicates  that  they  are  still  far  from  extermination. 

TTrsus  amerioanus  Pallas.     Black  Bear. 

Black  and  brown  bears  are  common  all  along  the  Yukon.  We  found 
them  common  on  the  upper  river,  and  Nelson  records  them  as  far  down 
as  Anvik.  We  saw  tracks  very  frequently,  but  owing  to  the  thick 
forest  and  underbrush,  and  the  fact  that  we  made  no  special  hunts  for 
them,  the  animals  themselves  were  rarely  observed.  A  young  adult 
female  in  glossy  black  pelage  was  killed  at  Glacier  by  A.  G.  Maddren, 
and  several  others  were  seen  during  our  stay  there.  I  was  told  at 
Lake  Lebarge  and  at  White  Horse  Rapids  that  brown  bears  were  seen 
very  frequently.  At  Fort  Selkirk  I  saw  skins  brought  from  the  Pelly 
River.  Near  Charlie  Village  I  saw  the  skin  of  a  large  brown  bear 
that  had  been  killed  there  shortly  before  our  arrival.  One  afternoon 
while  sitting  in  the  boat  preparing  specimens,  about  20  miles  above 
Circle,  I  saw  a  good-sized  black  bear  walking  deliberately  across  an 
open  space  on  a  hillside  a  short  distance  away.  We  gave  chase,  but 
did  not  see  it  again.  At  the  mouth  of  the  Tatondu  River  I  saw 
numerous  tracks,  and  on  the  border  of  a  stagnant  pool  found  evidences 
that  bruin  had  been  enjoying  a  mud  bath.  Moss  uprooted  by  bears  in 
digging  for  roots  was  noticed  at  several  places. 

TTrsus  horribilis  aUscensis  Merriam.     Alaska  Grizzly  Bear. 

Very  little  accurate  information  is  obtainable  in  regard  to  the  grizzly 
in  the  Yukon  region.  It  doubtless  occurs  sparingly  all  along  the  river, 
but  miners  and  prospectors  report  any  large  bear  as  a  grizzly,  and 
without  doubt  often  mistake  the  brown  bear  for  it.  There  are  a  num- 
ber of  its  skulls  from  Norton  Sound  in  the  Biological  Survey  collection. 

Lutra  canadentifl  (Schreber).     American  Otter. 

The  fate  of  the  otter  in  Alaska  is  much  the  same  as  that  of  the  bea- 
ver. There  are  doubtless  a  few  on  some  of  the  smaller  streams  of  the 
interior  and  al)out  the  Yukon  delta,  but  they  are  now  quite  rare  in 
comparison  with  their  fonner  abundance. 
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Lutreola  viBon  ingens  subsp.  noy.     Alaska  Mink. 

Type  (skull)  from  Fort  Yukon,  Alaska.     No.  6530,  U.  S.  Nat  Mus.,  $   ad.,  old. 
Collected  by  Robert  Kennicott.     (See  Plate  VI,  fig.  2. ) 

Cha/ractera, — Size  largest  of  North  American  mink;  similar  to  L.  v. 
energumenoa^  but  lighter  in  color  and  very  much  larger;  skuU  and  teeth 
very  large  and  heavy. 

Color. — Similar  in  general  to  Lutreola  v.  energumenos^  but  paler. 

SkuU. — Very  large,  angular,  and  ridged;  rostrum  very  wide;  bi-ain- 
case  relatively  shallow  and  very  wide;  zygomata  heavy;  audital  bullsB 
large  and  relatively  wide;  dentition  heavy.  (Compare  with  skull  of 
Lutreola  v.  e7ierg%mieno8^  Plate  VI,  fig.  1.') 

Measurements. — No.  13880,  U.  S.  National  Museum,  St.  Michael, 
Alaska  (from  dry  skin):  Total  length  720;  tail  vertebrae  180;  hind 
foot  75.  Skull  of  type:  Occipitonasal  length  69;  zygomatic  breadth  47; 
mastoid  breadth  41;  breadth  across  postorbital  processes  23;  length 
of  audital  bulla  17.  Average  of  five  adults:  Occipitonasal  length 
44.5;  mastoid  breadth  39.5;  breadth  across  postorbital  processes  21; 
length  of  audital  bulla  17.5. 

ReTna/rhs. — ^The  large  size  of  the  Alaska  mink  has  been  noted  by 
various  authors,*  but  each  has  dismissed  the  subject  by  concluding 
that  it  is  the  natural  result  of  the  animal's  northern  range,  and  the 
form  has  remained  unnamed,  while  less  marked  forms  from  other  local- 
ities have  been  recognized.  The  largest  mink  previously  described 
is  Z.  V.  energumenos^  which  is  very  much  smaller  than  mgefis  and  also 
averages  much  darker. 

The  minks  of  the  Yukon  region  are  caught  mostly  on  the  tributary 
streams,  and,  as  stated  by  Nelson,  are  very  abundant  in  the  area 
between  the  deltas  of  the  Yukon  and  the  Kuskokwim.  Along  the 
Yukon  itself  our  party  did  not  see  any,  and  very  few  signs  of  them 
were  observed.  Their  skins  were  seldom  seen  among  the  Indians  and 
Eskimos.  They  were  reported,  however,  from  the  Porcupine,  Koyu- 
kuk,  Tanana,  and  various  other  streams  tributary  to  the  Yukon,  and 
without  doubt  occur  in  suitable  places  all  over  Alaska. 

Putorixis  arcticus  Merriam.     Tundra  Weasel. 

Putorius  arcticus  Merriam,  N.  Am.  Fauna  No.  11,  15,  June,  1896. 
Putorius  dcognani  richardsoni  Merriam,  I.  c,  11-12  (part). 

Three  immature  specimens  of  this  weasel  were  taken  at  St.  Michael. 
They  were  caught  in  traps  baited  with  sandpipers  and  set  among  the 
lava  rocks  along  the  shore.  Several  specimens  which  were  also  secured 
at  St.  Michael  by  Nelson  and  Turner  are  in  the  National  Museum. 
Besides  these  1  find  specimens  from  Nulato,  Fort  Yukon,  and  Fort 
Reliance,  which  gives  the  species  a  more  extensive  range  in  the  interior 
than  it  has  been  supposed  to  have.     Most  of  these  specimens  are 

*  No.  5537,  Bangs  collection,  from  Sumas,  B.  C. 

« See  Allen,  Bull.  U.  S.  Geol.  and  Geoj?.  Survey  Terr.,  II,  327-328, 1876. 
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Skulls  of  Lutreola  and  Fiber.    (Natural  size.) 
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1.  Lutreola  riimi  enrrfjummofi.  8.  Fiber  zibfihicus. 

2.  Lutreola  viiioii  in(jni».  4.  Fiber  gpatnlaf to* 
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imperfect,  but  enough  skulb  are  now  at  hand  to  show  conclusively  that 
all  the  Yukon  specimens  heretofore  identified  as  richardwni  are  really 
practically  identical  with  P.  arcticus  from  Point  Barrow. 

Putorixis  cioognani  alascensis  (Merriam).     Juneau  Weasel. 

A  single  inmiature  specimen  taken  20  miles  below  Fort  Selkirk  is 
referred  to  this  form.  Its  skull  is  rather  large  and  indicates  a  possible 
intergradation  with  P,  arcticus;  otherwise  it  agrees  with  alascmds, 

Putorius  rizosus  eskimo  Stone.     Alaska  Least  Weasel. 

Putoritts  rixogus  eskimo  Stone,  Proc.  Acad.  Nat  Sci.  Phila.,  March  24, 1900,  44-46. 

No  specimens  of  this  rare  weasel  were  obtained.  There  are  three 
imperfect  specimens  in  the  National  Museum,  two  from  St.  Michael 
and  one  from  Fort  Reliance.  Besides  these  the  only  ones  recorded 
are  the  type  and  four  topotypes  from  Point  Barrow,  Alaska,  and  the 
specimen  mentioned  by  Stone  (loc.  cit.)  from  Bethel,  Kuskokwim 
River,  Alaska. 

Mnstela  americana  aotuosa  subsp.  nov.     Alaska  Marten. 
Type  (skull)  from  Fort  Yukon,  Alaska.     No.  6043,  U.  S.  Nat.  Mus.,  ^  ad.,  old. 
Collected  by  Robert  Kennicott.     (See  Plate  VII,  fig.  2. ) 

Charctcters. — Similar  to  M.  brumalift^  but  larger;  cranial  and  dental 
characters  distinctive. 

6bZ^A— (Topotype,  No.  6416,  U.S.N.M.,  i  ad.):  Posterior  half  of 
upperparts  pale  ochraceous  buff,  shoulders  and  anterior  part  of  upper- 
parts  gradually  becoming  grayish;  entire  upperparts,  except  head, 
overlaid  with  coarse  brown  hairs;  head,  including  cheeks  and  throat, 
pale  grayish-white  lightly  mixed  with  brown,  especially  on  nose  and 
chin;  inside  and  edges  of  ears  whitish,  outside  and  bases  of  ears 
brown;  underparts  similar  to  upperparts,  but  darker  and  more  brown- 
ish on  chest;  an  irregular  patch  of  creamy  buff  mixed  with  white  on 
chest;  legs  and  feet  dark  brown,  front  of  legs  with  mixture  of  gi*ay 
hairs;  tail  brown,  somewhat  darker  at  tip,  and  with  a  slight  mixture 
of  gray  hairs. 

Skull, — Similar  to  that  of  M.  hrumalis  (Plate  VU,  fig.  1^),  but  some- 
what larger;  relatively  longer  and  narrower;  interorbital  space  slightly 
narrower;  audital  buUse  very  much  larger  and  longer;  dentition  rela- 
tively much  weaker;  last  upper  molar  decidedly  smaller. 

MecLsuremervta, — ^Average  of  four  adult  male  topotypes  measured  in 
the  flesh  by  the  collector:  Total  length  26.22  inches  (665  nun.);  tail 
vertebrae  8.08  inches  (223  mm.);  hind  foot  4.36  inches  (109  nmi.). 
Skull  of  type:  Occipitonasal  length  85;  greatest  zygomatic  breadth 
55;  breadth  across  postorbital  processes  24;  palatal  length  44;  length 
of  audital  bullfe  19. 


*Type  No.  7417,  Bangs  collection,  from  Okak,  Labrador. 
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Remarks, — This  form  is  the  largest  of  the  subspecies  of  Mustda 
americcma.  M,  hruinalis  is  also  large,  but  does  not  equal  actuoaa^  and 
notwithstanding  its  smaller  size  has  heavier  dentition.  The  enor- 
mous audita!  bullae  of  actuma  are  not  equaled  by  those  of  any  other 
member  of  the  group.  The  skulls  of  americcma  (Plate  VII,  fig.  3*) 
and  caurina  are  so  very  much  smaller  than  those  of  hrumalis  and  a/!tvr 
osa  that  they  do  not  need  to  be  closely  compared.  In  a  good  series  of 
actxima  from  Fort  Yukon  and  Fort  McPherson  the  characters  are  very 
constant.  A  large  number  of  skins  from  these  localities  present  very 
little  variation,  and  nearly  all  are  quite  light  colored  like  the  one 
described  above.  The  mai-ten  is  still  the  commonest  fur-bearing 
animal  of  Alaska,  notwithstanding  the  hundreds  of  thousands  that 
have  already  been  taken.  Trappers  are  always  confident  of  a  harvest 
of  martens  whether  other  animals  are  abundant  or  not. 

Mustela  pennanti  Erxleben.     Fisher. 

Dr.  Elliott  Coues*  states  that  he  has  examined  specimens  of  the 
fisher  from  Alaska,  but  does  not  give  the  exact  locality.  At  present 
no  specimens  are  at  hand  to  corroborate  this  record,  but  there  is  little 
doubt  that  the  animal  occurs  along  the  Upper  Yukon,  as  it  is  known 
from  similar  latitudes  to  the  eastward.  It  was  not  met  with  by  our 
party,  and  I  received  no  reliable  information  in  regard  to  it. 

Gnlo  luscns  (Linnaeus).     Wolverine. 

Wolverines  seem  to  be  quite  common  in  the  Yukon  region.  They 
were  often  reported,  and  I  saw  a  number  of  skins  among  the  natives 
on  the  lower  river.  One  was  said  to  have  been  trapped  at  Tagish  in 
the  winter  of  1898,  and  others  were  seen  in  the  vicinity.  They  are 
seen  frequently  about  Lake  Lebarge  in  winter,  and  trappers  from  the 
MacMillan  River  say  they  are  abundant  in  thatTegion. 

Sorez  personatns  streatori  Merriam.     Streator  Shrew. 

Specimens  of  this  shrew  were  secured  as  follows:  Haines  1,  Skag- 
way  6,  Glacier  1,  Bennett  3,  Caribou  Crossing  2,  Lake  Lebarge  1,  50 
miles  below  Fort  Selkirk  1,  mouth  of  Chandindu  River  1,  and  40  miles 
above  Circle  1.  Although  the  conditions  along  the  Yukon  seem  to  be 
ideal  for  shrews,  I  was  unable  to  secure  many  specimens,  and  could 
only  conclude  that  they  were  not  common  there,  for  the  same  methods 
of  trapping  were  much  more  successful  in  the  coast  regions. 

Sorez  personatns  arcticus  Merriam.     Arctic  Shrew. 

i^ivex  personatus  arcticus  Merriam,  Proc.  Wash.  Acad.  Sci.,  II,  17,  Mar.  14, 1900. 

Twenty  specimens  were  taken  at  St.  Michael.  They  occur  through, 
out  the  tundra  in  much  the  same  situations  as  S,  tundrerisis,  but  were 
also  found  in  the  lava  heaps  and  along  high  banks  near  the  coast 

*  No.  4934,  Merriam  collection,  from  the  Adirondacks,  New  York. 
*Fur-bearing  Animals,  69,  1877. 
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Skulls  of  MuSTELA.     (Natural  size.) 
1.  MtuUla  anxericana  brumalin.  2.  MuMela  americana  actual.  A.  Mntitrla  americana. 
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Sorez  obscums  Merriam.     Mountain  Shrew. 

Two  specimens  were  caught  under  tufts  of  grass  on  a  rocky  hillside 
at  Bennett.  This  locality  is  much  farther  north  than  any  from  which 
this  species  has  been  previously  recorded. 

Sorez  tnndrensis  Merriam.     Tundra  Shrew. 

Sorex  lundreims  Merriam.    Proc.  Wash.  Acad.  Sci. ,  II,  16-17,  March  14, 1900. 

Eighteen  specimens  of  this  pretty  shrew  were  taken  at  St.  Michael. 
They  were  found  in  various  parta  of  the  tundra,  but  seemed  to  be  in 
small  localized  colonies.  About  certain  small  ponds  nearly  all  the 
shrews  caught  were  of  this  species,  while  but  a  short  distance  away  all 
were  arctiom.  A  single  imperfect  specimen  collected  by  Kennicott 
near  Fort  Yukon  is  in  the  National  Museum.  In  size  it  does  not  differ 
from  typical  timd/rensls^  but  in  color  it  is  somewhat  darker,  thus 
indicating  a  possible  intergradation  with  richardsoni. 

Xyotis  IncifugiLS  (Le  Conte).     Little  Brown  Bat. 

Bats  were  first  seen  at  Caribou  Crossing,  and  from  that  point  were 
occasionally  noticed  at  various  places  to  our  camp,  50  miles  below 
Fort  Selkirk,  where  they  were  last  seen.  Turner  mentions  their 
reported  occurrence  as  far  down  as  Fort  Yukon  and  Nulato.  In  June 
and  July  we  generally  found  them  flying  from  10  to  11.30  p.  m.,  and 
sometimes  even  later.  Two  specimens  only  were  secured.  These  are 
somewhat  grayer  and  less  glossy  than  specimens  from  the  eastern 
United  States. 
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BIBDS  OF  THE  TTJKOH  EEOIOH,  WITH  NOTES  OH  OTHEE 

SPECIES. 

By  Louis  B.  Bishop,  M.  D. 
INTBODUOTION. 

In  preparing  the  ornithological  part  of  this  report  1  have  thought 
it  advisable  to  note  as  far  as  possible  all  species  met  with  from  the 
time  we  passed  Dixon  Entrance,  northward  bound,  May  28,  until  we 
reached  Cape  Scott  on  the  return  trip,  October  12,  for  the  reason  that 
articles  oil  Alaska  birds  are  not  yet  so  numerous  as  to  make  such  notes 
worthless.  It  was  of  course  impossible  to  obtain  specimens  of  water- 
fowl seen  from  the  decks  of  steamers;  therefore  when  specific  identifi- 
cation was  not  positive  I  have  referred  genera  seen  to  the  species 
which  previous  observers — especially  E.  W.  Nelson  and  William 
Palmer — have  found  most  common  in  the  waters  visited. 

Nowhere  did  we  see  the  vast  colonies  of  water  birds  which  others 
have  met  with  in  Alaskan  waters,  probably  because  most  of  these 
birds  had  left  their  sunmier  homes  in  Bering  Sea  when  we  passed  in 
October;  but  various  migrants  were  conmion  in  the  Inside  Passage  in 
May,  geese  and  ducks  on  the  Lower  Yukon  in  August,  and  waterfowl 
of  many  species  in  Akutan  Pass  in  October. 

The  region  from  Skagway,  at  the  head  of  Lynn  Canal,  to  Circle,  on 
the  Yukon,  was  the  scene  of  most  of  our  work;  and  as  very  little  was 
known  of  it  ornithologically  I  have  mentioned  in  my  annotated  list 
every  occasion  of  our  observation  of  all  except  the  conmionest  species. 
Ornithologists,  in  referring  to  the  Upper  Yukon,  include,  as  a  rule, 
only  that  part  of  the  river  which  lies  between  Dawson  and  Nulato; 
hence  the  avifauna  of  its  head  waters  was  with  us  largely  a  matter  of 
conjecture.  George  G.  CantwelP  mentions  species  he  saw  about  the 
lakes;  but  his  experience  was  in  many  ways  so  diflferent  from  ours  that, 
while  crediting  him  with  the  first  records  for  species  which  we  also 
found,  I  have  omitted  others  which  we  did  not  find  and  for  which  he 
may  have  mistaken  closely  allied  birds. 

The  country  we  traversed  between  Skagway  and  Circle  divides  itself 
into  three  quite  distinct  faunal  districts.  The  coast  of  Southeast 
Alaska  belongs  to  the  'Sitkan  district'  of  Nelson,  White  Pass  Summit 

1  Birds  of  the  Yukon  Trail  <Osprey,  III,  25,  Oct,  1898. 
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and  the  heights  above  Glacier  belong  to  the  Arctic- Alpine  zone,  and 
the  Yukon  Valley  belongs  to  the  Canadian  and  Hudsonian  zones.  In 
the  last  the  Canadian  element  is  most  pronounced  in  the  lake  region, 
with  a  very  slight  infusion  of  Sitkan  forms,  the  strictly  Hudsonian 
species  increasing  and  the  others  decreasing  as  the  Yukon  winds  north 
toward  Fort  Yukon.  Beyond  this  point  Hudsonian  forms  predomi- 
nate, giving  place  to  Arctic  where  the  Yukon  loses  its  identity  in  the 
tundra  of  the  delta.  The  Upper  Yukon  Valley  may  be  divided  faun- 
ally  at  Fort  Selkirk,  where  the  Pelly  from  the  Rocky  Mountains  and 
the  Lewes  from  the  Coast  Range  unite  to  form  the  Yukon  proper,  15 
species  of  land  and  shore  birds  occurring  above  this  point  which  have 
not  been  found  between  there  and  Fort  Yukon,  and  12  having  been 
recorded  between  the  Pelly  and  Fort  Yukon  which  have  not  been 
taken  above.  Of  the  128  species  and  subspecies  found  between  Dixon 
Entrance  and  Fort  Yukon,  22  per  cent  were  common  to  the  coast  of 
southeast  Alaska  and  the  Yukon  Valley,  19  per  cent  confined  to  the 
coast,  55  per  cent  to  the  Yukon  Valley,  and  4  per  cent  found  only  on 
White  Pass  Sunmiit  and  at  similar  altitudes. 

The  avifauna  of  southeastern  Alaska  is  already  fairly  well  known, 
and  the  twelve  days  spent  at  Haines,  Skagway,  and  Glacier  resulted 
chiefly  in  extending  the  ranges  of  a  few  species,  though  the  barn 
swallow  proved  to  be  the  subspecies  recently  reinstated  by  Mr.  Palmer, 
the  myrtle  warbler  that  lately  described  by  Mr.  McGregor,  and  the 
wood  pewee  an  unrecognized  form.  Of  the  62  species  found  between 
Dixon  Entrance  and  Glacier,  2 — Colaptes  auratu8  hdeus  and  Menda 
migratoria — were  eastern,  8  Alaskan,  25  Pacific  coast,  and  17  common 
to  northern  North  America.  At  Haines,  which  is  situated  on  a  nar- 
row and  for  the  most  part  heavily  wooded  peninsula,  birds,  although 
not  common,  were  more  numerous  than  they  were  either  at  Skag- 
way, which  is  in  a  narrow  cliflf-bordered  valley  at  the  head  of  Lynn 
Canal,  or  at  Glacier,  14  miles  from  Skagway,  1,870  feet  higher,  and 
surrounded  by  deep  spruce  woods  and  alder  thickets.  We  foimd  in 
the  avifauna  of  Glacier  a  slight  but  decided  diflFerence  from  that  of 
the  tide-water  level  of  Lynn  Canal,  Jv/nco  hyemalis  oonnectens  replac- 
ing J,  A.  oregorms^  and  Wih(mia  pvMlla  pUeolMa  replacing  nebmintho- 
phila  cdata  hitescens^  while  Mdospiza  mdodia  rujma  and  Mervla 
migratoria  were  absent. 

Among  the  thickets  of  alpine  hemlock  growing  with  moss  and 
heather  between  the  granite  rocks  of  White  Pass  Summit  and  the 
heights  above  Glacier  we  found  Zonotrichia  ooronata  and  Anthus 
pensilvanicua  common,  and  Lagopvs  rupestris^  L.  leucwrus^  Leucoaticte 
tephrocotis  Uttoralis  and  Sayomissaya  yukonensis  in  smaller  niunbers. 
Sayomis  8.  yvJconensis  reached  the  Yukon  level  at  Fort  Selkirk,  and 
Anthus pensUvanicus  at  Circle,  but  the  others  were  not  seen  again. 

To  one  accustomed  to  the  orchards,  fields,  and  forests  of  Connecti- 
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cut,  the  duck  mai*sbes  of  North  Dakota,  or  even  the  balsam  thickets 
of  northern  New  England,  the  Yukon  Valley  seems  wanting  in  bird 
life — not  the  center  of  abundance  of  its  avifauna,  but  rather  a  deposit 
for  the  overflow  from  more  favored  regions.  There  are  exceptions  to 
this  rule,  notably  wandering  flocks  of  crossbills,  the  colonies  of  bank 
swallows  of  Fifty-Mile  and  Thirty -Mile  rivers  and  the  Yukon  proper, 
the  spotted  sandpipers  that  continually  flitted  across  our  bow,  the 
intermediate  sparrows  and  juncos  that  seldom  failed  to  greet  us  as  we 
stepped  ashore,  and  the  Alma  thrushes,  whose  songs  sounded  all  night, 
wherever  we  happened  to  camp.  Bird  life  is  fairly  abundant,  too,  in 
certain  favored  places  such  as  Log  Cabin,  Caribou  Crossing,  the 
swampy  shores  of  Lake  Marsh,  and  the  ponds  and  level  country  at 
the  lower  end  of  Lake  Lebarge.  Near  Miles  Canyon  I  noticed  23 
species  on  July  11,  but  individuals  of  each,  with  the  exception  of  bank 
swallows,  were  few.  In  the  entire  Upper  Yukon  Valley  breeding 
colonies  of  shore  and  water  birds  were  conspicuously  absent.  The 
precipitous  shores  of  the  lakes,  the  comparative  absence  of  islands,  the 
swift  current  of  the  Yukon,  and  its  high  banks  cut  by  narrow,  wooded 
valleys,  are  a  sufficient  explanation  of  this;  and  I  can  not. believe  that 
either  geese,  ducks,  or  shore  birds  ever  bred  abundantly  in  most  of 
the  region  visited,  though  their  number  has  doubtless  been  reduced  in 
recent  years. 

In  the  Yukon  flats  the  condition  changes,  and  no  doubt  many  of 
these  birds  find  a  summer  home  in  the  ponds  a  few  miles  back  from 
the  river,  as  they  do  at  the  foot  of  Lake  Lebarge;  but  these  we  had 
no  opportunity  of  visiting.  Our  study  of  the  bird  life  of  the  Yukon 
was  chiefly  confined  to  what  could  be  seen  or  heard  from  our  boat  or 
on  the  banks  in  the  immediate  vicinity  of  camping  places.  From  the 
lakes  to  the  Alaska  boundary  snow-capped  peaks  were  absent,  and 
no  species  were  found  that  did  not  also  occur  upon  the  banks  of  the 
river,  although  we  climbed  hills,  visited  deep  woods,  and  ascended 
small  streams  for  some  distance.  As  we  proceeded  north,  however, 
several  birds  were  found  at  lower  altitudes  than  those  at  which  they 
had  been  already  noted.  Away  from  the  river,  birds  were  rarer  than 
immediately  upon  its  banks. 

We  learned  little  regarding  the  Upper  Yukon  as  a  migratory  high- 
way for  species  breeding  farther  north,  though  we  heard  that  thou- 
sands of  geese  and  ducks  passed  Lower  Lebarge  in  the  spring.  It  was 
too  late  for  the  spring  migration,  and  the  southward  movement  of 
ducks  and  geese  had  hardly  begun  on  August  20,  when  we  left  Circle. 
The  fall  migration  of  the  Limicolae  should  have  been  well  under  way 
at  this  date,  but  very  few  of  these  birds  were  observed.  If  they 
do  pass  in  large  numbers  they  must  frequent  the  ponds  back  from 
the  river.  Several  times  at  Circle,  I  walked  a  long  distance  over 
the  sand  flats  left  bare  by  the  falling  Yukon  without  seeing  any 
4494— No.  19 4 
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shore  birds,  or  anything  on  which  thqy  could  feed.  This  was  very 
diflFerent  from  the  constantly  passing  flocks  I  saw  on  the  Yukon  Delta 
August  27-28,  and  the  abundance  of  Limicolse  at  St.  Michael  in  Sep- 
tember. The  smaller  land  birds  we  often  saw  late  in  July  and  in 
August.  They  were  usually  in  family  parties,  and  most  of  them 
seemed  to  be  traveling  up  the  river.  At  Circle  the  intermediate 
sparrow,  western  tree  sparrow,  and  western  savanna  sparrow  were 
abundant,  and  were  evidently  migrating  August  19-20. 

Forty -two  species  of  migratory  birds,  exclusive  of  those  possessing 
a  continental  i*ange,  certainly  oc^ur  as  summer  residents  in  the  Yukon 
Basin  above  Fort  Yukon.  Of  these,  13  (31  per  cent)  have  their  center 
of  distribution  in  eastern  North  America,  14  (33  per  cent)  near  the 
Pacific  coast,  and  15  (36  per  cent)  in  western  North  America  not  far 
from  the  Rocky  Mountains.  The  eastern  birds  reach  the  Yukon 
through  the  Rocky  Mountains.  Some  of  these,  such  as  Ohordeiles 
vvrginianvs^  were  found  only  above  the  Tatchun  River;  others,  as 
Empidonax  t.  alnorxim^  were  absent  above  the  Pelly  and  common 
from  there  to  Fort  Yukon;  others,  as  Wilsonia  jmsUla^  were  not 
found  above  the  Chandindu  River;  others,  as  IldminthaphUa  pere- 
grina  were  each  found  at  a  single  place,  while  still  others,  as  Junoo 
hyemalis  and  Meridu  viigratoria^  were  regularly  distributed  along  the 
river.  The  Pacific  coast  forms  probably  all  reach  the  Yukon  over 
the  Alaska  coast  range.  These  disappear  as  one  goes  north,  Hylo- 
cichla  aonalaschkw  extending  through  Lake  Bennett,  Wilsonia  p.  pHeo- 
lata  to  Lake  Marsh,  Dendroica  tmonsendi  to  Lake  Lebarge,  Myadestes 
U/umsendi  to  Dawson,  and  Ta^hycineta  thal<issina  to  Circle.  Last 
and  most  important  in  number  of  species,  abundance  of  individuals, 
and  regularity  of  distribution  are  birds  which  breed  in  the  Yukon 
Valley  and  spend  the  winter  in  the  western  United  States,  as  Zona- 
t/richia  L  gamheli^  Spizdla  8.  arizoncp^  and  the  small  Amtrwdramua  «. 
ala/udimcs  of  the  Yukon  lakes,  and  those  which  probably  enter  by 
the  mouth  of  the  Yukon,  as  the  large  Anvnwd/rainus  8.  alavdinus^ 
found  below  Alaska  boundary,  and  Sdurvs  n.  notahilis^  first  met  near 
Dawson. 

In  coloring,  Yukon  birds,  especially  in  juvenile  plumage,  show  a 
strong  tendency  to  replace  the  buflF-ochraceous  markings  of  Extern 
forms  by  white,  cream  color,  and  gray.  Canachites  c,  osgoodi^  Parvs  h. 
evura^  and  Ilylodchla  u.  al'/na  are  good  examples  of  this  characteristic. 

I  take  this  opportunity  to  express  my  hearty  thanks  to  Dr.  Merriam 
for  the  privilege  of  visiting  Alaska  as  a  member  of  the  Biological  Sur- 
vey party,  of  writing  this  report,  and  of  using  the  collection  of  the 
Biological  Survey  in  its  preparation;  also  to  Mr.  Osgood  and  Mr. 
Oberholser  of  the  Biological  Survey  for  aid  in  determining  species. 
I  am  also  greatly  indebted  to  Mr.  Robert  Ridgway  and  Dr.  Charles 
W.  Richmond  for  the  opportunity  of  studying  the  collection  of  the 
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United  States  National  Museum  and  for  much  valuable  assistance;  to 
Dr.  J.  A.  Allen  and  Mr.  F.  M.  Chapman  for  the  hours  which  I  spent 
with  the  birds  in  the  American  Museum  of  Natural  History;  to  Mr. 
William  Brewster  for  the  courtesy  of  allowing  me  to  compare  my 
specimens  with  those  in  his  valuable  collection,  and  to  Mr.  Walter 
Deane  for  much  help  in  this  study. 

CLASSIFIED  IiISTS  OF  SFBCIBS. 

NEW   SUBSPECIES. 

Canachites  canadensis  osgoodi.  Contopus  richardsoni  saturatus. 

Sayomis  saya  yukonensis. 

SPECIES  NOT  HirnERTO   RECORDED   FROM  WESTERN   NORTH   AMERICA. 

Haliseetus  albicilla. 

SPECIES   NOT   HITHERTO    RECORDED   FROM    SOUTHEASTERN   ALASKA. 

iEchmophorus  occidentalis.  Empidonax  hammondi. 

Xema  sabinii.  Junco  hyemalis  eonneetens. 

Lagopos  leacurus.  Sitta  canadensis. 

Picoides  americanus  alascensis.  Meruia  migratoria. 
Ck)ntopiis  richardsoni  saturatus. 

SPECIES   NOT   HITHERTO   RECORDED   FROM   UNALASKA. 

Lams  Philadelphia.  Tringa  acuminata. 

Tringa  macolata.  Loxia  curvirostra  minor. 

SPECIES   NOT    HITHERTO    RECORDED    FROM    THE    PRIBILOF    ISLANDS. 

Larus  Philadelphia.  ?  Arenaria  melanocephala. 

Tringa  acuminata. 

SPECIES   NOT   HITHERTO    RECORDED   FROM   ST.  MICHAEL. 

Calidris  arenaria. 

SPECIES  NOT  HITHERTO   RECORDED    FROM    THE   YUKON   ABOVE   FORT   YUKON. 

Tringa  bairdi.  Spinus  pinus. 

Symphemia  semipalmata  inomata.  Spizella  socialis  arizonse. 

Buteo  borealis  calurus.  Passerella  iliaca. 

Falco  sparverius.  Helminthophila  peregrina. 

?  Megascops  asio  kennicotti.  Dendroica  townsendi. 

?  Dryobates  villosus  hyloscopus.  Wilsonia  pusilla  pileolata. 

Contopus  borealis.  Sitta  canadensis. 

Contopus  richardsoni  saturatus.  Hylocichla  aonalaschkse. 

Empidonax  trailli  alnorum.  Hylocichla  aonalaschkse  pallasi. 

Empidonax  hammondi.  Saxicola  cenanthe. 

LIST  OF  SPECIES   KNOWN    PROM   THE   YUKON   BASIN. 

Colymbus  holboelli.  Gavia  lumme. 

Colymbus  auritus.  Stercorarius  pomarinus.* 

Gavia  imber.  Stercorarius  parasiticus.* 

Gavia  arctica.  Stercorarius  longicaudus.* 


*  known  only  from  Fort  Yukon  or  below. 
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Rissa  tridactyla  pollicarisJ 

Lams  bairovianus.' 

Lams  argentatofl  smithsonianus. 

Laros  Y^se.^ 

Laros  brachyrhynchus. 

Lams  Philadelphia. 

Xema  sabinii.^ 

Sterna  caspia.' 

Sterna  paradissea. 

Sterna  aleutica.^ 

Hydrocheiidon  nigra  surinamensis.' 

Phalacrocorax  pelagicus  robustus.' 

Merganser  americanus. 

Merganser  serratorJ 

Anas  boschas. 

Mareca  americana. 

Nettion  carolinensis. 

Querquedula  discors.' 

Spatula  clypeata. 

Dafila  acuta. 

Aythya  vallisneria,* 

Aythya  marila. 

Aythya  affinis. 

Clangula  clangula  americana. 

Clangula  islandica. 

Charitonetta  albeola. 

Harelda  hyemalis. 

Histrionicus  histrionicus. 

Arctonetta  fischeri.* 

Somateria  v-nigra.* 

Somateria  spectabilis.' 

Oidemia  americana.^ 

Oidemia  deglandi. 

Oidemia  perspicillata. 

Chen  hyperborea.* 

Anser  albifrons  gambeli.* 

Branta  canadensis  hutchinsi. 

Branta  canadensis  minima. 

Branta  nigricans. ' 

Philacte  canagica.^ 

Olor  columbianus.' 

Olor  buccinator.' 

Grus  canadensis. 

Fulica  americana.* 

Crymophilus  fulicarius.* 

Phalaropus  lobatus. 

Gallinago  delicata. 

Macrorhamphus  scolopaceus.' 

Tringacanutus.' 

Tringa  couesi.' 

Tringa  mapulata. 


Tringa  bairdi. 

Tringa  minutilla. 

Tringa  alpina  pacifica. 

Ereunetes  occidental  is.* 

Calidris  arenaria.' 

Limosa  lapponica  baueri.* 

Limosa  hsemastica.* 

Totanus  flavipes. 

Helodromas  solitarius  cinnamomeus. 

Heteractitis  incanus.* 

Bartramia  longicauda.  * 

Symphemia  semipalmata  inornata.' 

Tryngites  submficollis  * 

Actitis  macularia. 

Numenius  hudsonicus. 

Numenius  borealis.* 

Squatarola  squatarola. 

Charadrius  dominicus. 

Charadrius  dominicus  fulvus.* 

.£gialitis  semipalmata. 

Arenaria  interpres.* 

Arenaria  melanocephala.* 

Oanachites  canadensis  oQgoodi. 

Bonasa  umbellus  umbelloides. 

Lagopus  lagopus. 

Lagopus  rapestris. 

Pedioecetes  phasianellus  columbianus.' 

Circus  hudsonius. 

Accipiter  velox. 

Accipiter  atricapillns. 

Buteo  borealis  calurus.' 

Buteo  swainsoni.  * 

Archibuteo  lagopus.' 

Haliaeetus  leucocephalus  alascanus. 

Falco  msticolus  gyrfalco. 

Falco  peregrinus  anatuni. 

Falco  columbarius. 

Falco  columbarius  richardsoni.* 

Falco  sparverius.' 

Pandion  haliaetus  carolinensis.' 

Asio  accipitrinus.' 

Scotiaptex  cinerea. 

Scotiaptex  cinerea  lapponica.' 

Nyctala  tengmalmi  richanleoni. 

?Megascop8  asio  kennicotti.* 

Bubo  vii^nianus  pallesc*ens. 

Nyctea  nyctea.' 

Surnia  ulula  caparoch. 

Ceryle  alcyon. 

Dryobates  villosus  leucomelas. 

?Dryobate8  villosus  hyloscopus.* 


'  Known  only  from  Fort  Yukon  or  below. 
'  Known  only  above  Fort  Yukon, 
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Dryobates  pubescens  nelson k 

Picoides  arcticus. 

Picoides  amerieanus  alascensie. 

Colaptes  auratus  luteus. 

Chordeiles  virginianus.* 

Selasphorus  rufus.* 

Sayomis  say  a  yukonensis.' 

Contopns  borealis. 

Contopus  richardsoni  aaturatue.' 

Empidonax  tndlli.^ 

Empidonax  trailli  alnorum.' 

Empidonax  hammondi.* 

Otocoris  alpestris  leucolsema. 

Pica  pica  hudsonica. 

Perisoreos  canadensis  fumifrons. 

Corvus  corax  principalis. 

Scolecophagus  carolinus. 

Pinicola  enacleator  alascensis. 

Pyirhula  cassini.^ 

Loxia  leacoptera. 

Acanthis  homemanni  exilipee. 

Acanthis  iinaria. 

Spinus  pinns.' 

Passerina  nivalis. 

Calcarius  lapponicns  alascensis. 

Calcarius  pictos.^ 

Ammodramns  sandwichensis  alaudinns. 

Zonotrichia  leacophrys  gambeli. 

Zonotrichia  coronata. 

Spizella  monticola  ochracea. 

Spizella  socialis  arizonse.' 

Jun6o  hyemalis. 

Melospiza  lincolni. 

Passerella  iliaca. 

Petrochelidon  lanifrons. 


Hirundo  erythrogastra  unalaschkensis. 

Tachycineta  bicolor. 

Tachycineta  thalassina.' 

Clivicola  riparia. 

Ampelis  gamilus. 

Lanius  borealis. 

Helminthophila  celata. 

Helminthophila  per^rina.* 

Dendroica  sestiva  rubiginoea. 

DendroicJEi  coronata  hooveri. 

Dendroica  striata. 

Dendroica  townsendi.' 

Seiurus  aurocapillus.* 

Seiurus  noveboracensis  notabilis. 

Wilsonia  pusilla. 

Wilsonia  pusilla  pileolata.' 

Budytes  flavns  leucostriatus.' 

Anthus  pensilvanicns. 

Cinclas  mexicanus.        ^ 

Sitta  canadensis.' 

Parus  atricapillus  septentrionalis. 

Parus  cinctus  alascensis.^ 

Parus  hudsonicus  evura. 

Phyllopeeustes  borealis.* 

Regulus  calendula. 

Myadestes  townsendi.' 

Hylocichla  alici^e. 

Hylocichla  ustulata  alm^e. 

Hylocichla  aonalaschkse.' 

Hylocichla  aonalaschkse  pallasL' 

Merula  migratoria. 

Hesperocichla  nsevia. 

Saxicola  oenanthe. 

Sialia  arctica.' 


SPECIES  WHOSE  OCCUBBBNCB  ON  THE  YUKON  IS  DOUBTFUL. 


Chaulelasmus  streperus. 
Eniconetta  stelleri. 
Branta  canadensis. 
Macrorhamphus  griseus. 


Aquila  chrysaetoe. 
Nucifraga  columbiana. 
Loxia  curvirostra  minor. 
Motacilla  ocularis. 


*  Known  only  from  Fort  Yukon  or  below. 
'  Known  only  above  Fort  Yukon. 
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8PBCIE8  AND  SUBSPECIES  (XXURRING    IN  THE   YUKON   BASIN   AND   HAVING    THEIR  CENTER 
OP  ABUNDANCE   DURING   THE   BREEDING   SEASON    IN    ALASKA    AND   BERING   SEA. 


Rissa  tiidactyla  pollicaris.* 

Lams  barrovianus.^ 

Larns  vegse.^ 

Lams  brachyrhynchus. 

Sterna  alentica.^ 

Phalacrocorax  pelagicus  robustus.* 

Arctonetta  fischeri.' 

Somateria  v-nigra.' 

Chen  hyperborea.* 

Branta  canadensis  minima. 

Branta  nigricans.' 

Philacte  canagica.' 

Gms  canadensis.' 

Macrorhampns  scolopaceiis. 

Tringa  couesi.* 

Ereunetes  occidentalis. 

Heteractitis  incanus. 

Arenaria  melanocephala. 

Of  these  35  forms,  1  is  a  subspecies  of  an  Asiatic  bird,  6  are  chiefly 
confined  to  Bering  Sea,  2  range  in  winter  to  the  western  Pacific,  7 
are  resident  subspecies  of  northern  North  American  birds,  and  the 
remaining  20  pass  in  winter  to  the  western  United  States  or  beyond. 

EAfiTTERN  NORTH  AMERICAN  SPECIES  FOUND  IN  THE  YUKON  BASIN. 


Canachites  canatlensis  osgoodi. 
Haliaeetus  leucocephalus  alascanus. 
?  Megascope  asio  kennicotti. 
Picoides  americanus  alascensis. 
Sayornis  saya  yukonensis. 
Contopus  nchardsoni  saturatus. 
Perisorens  canadensis  f  umif  rons. 
Pinicola  enucleator  alascensis. 
Leucosticte  tephrocotis  littoralis. 
Calcarius  lapponicus  alascensis. 
Hirundo  erythrogastra  unalaschkensis. 
Dendroiea  seativa  rubiginosa. 
Dendroica  coronata  hooveri. 
Parus  cinctus  alascensis. 
Pams  hudsoniciis  evura. 
Hylocichla  ustnlata  almsD. 
Hesperocichla  nsevia. 


Idmosa  h^mastica. 
Numenius  borealis. 
Accipiter  atricapiilus. 
Falco  sparverius. 
Colaptes  auratus  luteus. 
Chordeiles  virginianus. 
Empidonax  trailli  alnorum. 
Junco  hyemalis. 
Paaaerella  iliaca. 


Helminthophila  celata. 
Helminthophila  peregrina, 
Dendroica  striata. 
Seiurus  aurocapillus. 
Wilsonia  pusilla. 
Hylocichla  alicise. 
Hylocichla  aonalaschkae  pallasi. 
Memla  migratoria. 


WESTERN  NORTH   ABfERICAN  SPECIES   POUND   IN  THE  YUKON   BASIN. 


Anser  albifrons  gambeli. 

Branta  canadensis  hutchinsi. 

Olor  buccinator. 

Symphemia  semipalmata  inomata. 

Bonasa  umbellus  nmbelloides. 

Pedioecetes  phasianellns  columbianus. 

Buteo  borealis  calums. 

Buteo  swainsoni. 

Falco  columbarius  richardsom. 

Bubo  virginianus  pallescens. 

?  Dryobates  villosus  hyloscopus. 

Picoides  americanus  alascensis. 

Selasphoms  ruf  us. 

Empidonax  trailli. 


Empidonax  hammondi. 

Otocoris  alpestris  leucolsema. 

Pica  pica  hudsonica. 

Calcarius  pictus. 

Ammodramus  sandwichensis  alaudinus. 

Zonotrichia  leucophrys  gambeli. 

Spizella  monticola  ochracea. 

Spizella  socialis  arizonte. 

Seiurus  noveboracensis  notabilis. 

Cinclus  mexicanus. 

Parus  atricapiilus  septentrionalis. 

Myadestes  townsendi. 

Sialia  arctica. 


*  Reported  only  from  the  Yukon  Delta. 

*  Known  only  as  migrants. 
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AMERICAN    PACIFIC   COAST   8PKC1ES   FOUND    IN   THE   YUKON    BASIN. 


Helodromas  solitarius  cinnamomeuH. 
Tachycineta  thalassina. 
Zonotrichia  coronata. 


Dendroica  townsendi. 
Wilsonia  pusilla  pileolata. 
Hylocichla  aonalaschkse. 


ASIATIC   AND   PACIFIC  8PBCIB8   POUND    IN   THE  YUKON   BA8IN. 


Limosa  lapponica  baueri.' 
Charadriufl  dominicus  fulvus.* 
Archibuteo  lagopus. 
Scotiaptex  cinerea  lapponica.' 


Pyrrhula  cassini. 

Budytes  flavus  leucoetriatusJ 

Phyllopseustes  borealie.' 


MIGRATORY   SPECIES    NOT    COMMON  TO   NORTHERN     NORTH    AMERICA    FOUND   DURIN<i   THE 
BREEDING   SEASON   IN   THE    YUKON   BASIN    ABOVE   FORT   YUKON. 


EaMem  species. 


Aedpiter  atricapilluB. 
Falco  sparverius. 
Colaptes  auratus  luteus. 
Chordeiles  virginianus. 
Empidonax  trailli  alnonim. 
Junco  hyemalis. 
7  Passerella  iliaca. 


Helminthophila  celata. 
Helrainthophila  peregrina. 
Dendroica  striata. 
Wilsonia  pusilla. 
Hylocichla  alicije. 
Hylocichla aonalaschka^  pallasi. 
Merula  migratoria. 


Western  species. 


Branta  canadensis  hutchinsi. 

7  Grus  canadensis. 

Symphemia  semipalmata  inomata. 

Buteo  borealis  caluras. 

7  Otocoris  alpestris  leucolsema. 

Pica  pica  hudsonica. 

?  Calcarius  lapponicus  alascensis. 

Ammodramus  sandwichensis  alaudinus. 

Zonotrichia  leucophrys  gambeli. 

Falco  colombarius  richardsoni. 


Selasphorus  rufus. 
Sayomis  saya  yukonensis. 
Empidonax  hammondi. 
Spizella  monticola  ochracea. 
Spizella  sodalis  arizonse. 
Seiurus  noveboracensis  notabilis. 
Myadestes  townsendi. 
Hylocichla  ustulata  alime. 
Sialia  arctica. 


Pacific  coast  species. 


laros  brachyrhynchus. 

Helodromas  solitarius  cinnamomeus. 

Leucoeticte  tephrocotis  littoralis. 

Zonotrichia  coronata. 

Hirundo  erythrogastra  unalaschkensis. 

Tachycineta  thalassina. 

Contopus  richardsoni  satoratus. 


Dendroica  sestiva  rabiginosa. 
Dendroica  coronata  hooveri. 
Dendroica  townsendi. 
Wilsonia  pusilla  pileolata. 
Hylocichla  aonalaschksc. 
Hesperocichla  nsevia. 


SPECIES  OCCURRING   ON   THE  COAST  OF  SOUTHEAST  ALASKA  AND   IN  THE  YUKON    VALLEY. 


Gavia  imber. 
Larus  Philadelphia. 
Anas  boschas. 
Histrionicus  histrionicus. 
Oidemia  d^landi. 


Oidemia  perspidllata. 

Phalaropus  lobatus. 

Actitis  macularia. 

Haliajetus  leucocephalus  alascanus. 

Picoides  americanus  alascensis. 


^  Known  only  from  the  Yukon  Delta. 
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Colaptes  auratus  luteus. 
Selasphorus  rufus. 
Contopus  richardfloni  saturatus. 
Empidonax  hammondi. 
Sterna  paradissea. 
CJorvuB  corax  principalis. 
AmmcMlramus  sandwichensis  alaudinus. 
Spizella  monticola  ochracea. 
Hirundo  erythrogastra  unalaschkemds. 


Tachyeineta  bicolor. 
Dendroica  coronata  hooveri. 
Dendroica  townsendi. 
Wilsonia  pusilla  pileolBia. 
Anthus  pensilvaxucDi. 
Sitta  canadenofl. 
Hylocichla  aonalaschkee. 
Menila  migratoria. 
Hesperocichla  n^evia. 


SPBCIRB  OCCURRING   ON   WHITB  PA8S  MUMMIT   AND   IN  THE   YUKON  VALLEY. 


Sayomis  saya  yakoneDOfl. 

Zonotrichia  coronata. 

?  Wilsonia  pnsilla  pileolata. 


Anthus  pensilvanicus. 

Hirondo  erythrogastra  unalaschkensis. 


SPECIES  FOUND  BY   US  ONLY  ON  WHITE  PASS  SUMMIT. 


Lagopus  rupestris. 
Lagopus  leucurus. 


Zonotrichia  c*oronata. 
Leuooeticte  tephrocotis  littoralis. 


SPECIES  FOUND  BY  US  ONLY  ON  THE  COAST  OF  SOUTHEAST  ALASKA. 


?  Dendragapus  obscurus  f  uliginosus. 

Sphyrapicus  ruber. 

Cyanocitta  stelleri. 

Corvua  caurinus. 

Junco  hyemalis  oregonus. 

Junco  hyemalis  connectens. 

Meloepiza  melodia  rufina. 


Melospiza  lincolni  striata. 
Passerella  iliaca  townsendi. 
Helminthophila  celata  lutescens. 
Anorthura  hiemalis  pacifica. 
Parus  rufescens. 
Regulus  satrapa  olivaceus. 
Regulus  calendula  grinnelli. 


LAND  BIRDS   FOUND   IN   LYNN  CANAL   DISTRICT  ONLY   NEAR  TIDE  WATER. 


Contopus  richardsoni  saturatus. 

Sphyrapicus  ruber. 

Cyanocitta  stelleri. 

Corvus  caurinus. 

Spizella  monticola  ochracea. 

Junco  hyemalis  oregonus. 

Melospiza  melodia  rufina. 


Melospiza  lincolni  striata. 
Tachycineta  bicolor. 
Helminthophila  celata  lutescens. 
Anthus  pensilvanicus. 
Sitta  canadensis. 
Merula  migratoria. 


LAND  BIRDS   FOUND   IN   LYNN  CANAL  DISTRICT  ONLY   NEAR  THE  LEVEL  OF  GLACIER. 


Colaptes  auratus  luteus. 
7 Dendragapus  obscurus  f uliginosus. 
Junco  hyemalis  connectens. 
Wilsonia  pusilla  pileolata. 


Cinclus  mexicanus. 
Anorthura  hiemalis  pacifica. 
Regulus  satrapa  olivaceus. 


SPECIES  RECORDED  FROM  THE  UPPER   YUKON  ONLY  ABOVE  THE  PELLY  RIVER. 


Tringa  minutilla. 

Symphemia  semipalmata  inomata. 

?  Megascops  asio  kennicotti. 

?  Dryobates  villosus  hyloscopus. 

Chordeiles  virginianus. 

Selasphorus  rufus. 

Contopus  borealis. 

Hirundo  erythrogastra  uualaBchkensis. 


Tachycineta  bicolor. 
Helminthophila  per^rina. 
Dendroica  townsendi. 
Wilsonia  pusilla  pileolata. 
Hylocichla  aonalaschkse. 
Hylocichla  aonalaschkae  pallasi. 
Sialia  arctica. 
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HPMUUBI  KBOOBDBD  FROM   THE   YUKON    VALLEY    BETWEEN    PORT    YUKON    AND  THE  PELLY 

RIVER. 

Falco  per^prinus  anatum.  Acanthis  homemanni  exilipcH. 

?Falco  columbarius.  Passerella  iliaca. 

?  Falco  columbarius  richardfloni.  Seiurus  noveboracensis  notabilis. 

Empidonax  trailli  alnorum.  Wilsonia  pusilla. 

Otocoris  alpestris  leucolsema.  Hylocichla  alicise. 

Calcarius  lapponicus  alascensis.  Saxicola  oenanthe. 

ANNOTATED  LIST  OF  SPECIES. 

1.  iEohmophorns  oocidentalis.    Western  Grebe. 

Several  seen  at  Bocadequadra,  near  Dixon  Entrance,  May  28. 

2.  Golymbns  holboelli.     Holboell  Grebe. 

A  young  male  was  taken  on  the  '  Canal '  at  St.  Michael  September 
22.  The  irides  were  primrose  yellow;  basal  two-thirds  of  the?  culmen, 
outside  tarsi,  and  lobes,  seal  brown;  rest  of  bill,  ocher  yellow;  inside 
of  the  tarsi  and  lobes,  maize  yellow;  nails,  yellowish  olive  buff. 

3.  Ghtvia  imber.    Loon. 

Seen  at  Bocadequadra  May  28  and  in  the  Inside  Passage  May  29. 
Several  seen  on  Lake  Bennett  and  a  pair  at  Caribou  Crossing  between 
June  17  and  28.  On  Lake  Marsh  they  were  common  and  were  fre- 
quently heard,  especially  at  night.  The  last  loon  ceilainly  referable 
to  this  species  was  seen  there  July  6. 

4.  Ghtvia  arctioa.    Black-throated  Loon. 

A  loon  that  flew  over  our  boat  on  Thirty-Mile  River  July  18,  and 
another  seen  near  Big  Salmon  River  July  20,  I  believe  were  Oomia 
arctica.  I  saw  several  loons  at  the  Aphoon  mouth  of  the  Yukon 
August  27  and  one  at  St.  Michael  on  September  5  and  16.  We  obtained 
none  of  them,  but  the  experience  of  others  makes  it  probable  that  all 
were  the  black-throated.  Dr.  Romig,  of  the  Moravian  Mission  on  the 
Kuskokwim  River,  told  me  that  his  party  killed  two  on  August  27  on 
the  portage  from  Bethel  on  the  Kuskokwim  to  Hendricks  Station  on 
the  Yukon  Delta. 

5.  Lnnda  cirrhata.    Tufted  Puffin. 

Osgood  saw  one  at  Whale  Island,  near  St.  Michael,  September  8. 

6.  Fratercnla  comicnlata.     Horned  Puffin. 

We  took  two  and  saw  about  a  dozen  puffins  near  Whale  Island  Sep- 
tember 8.  Irides,  drab  gray;  ring  on  eyelid  and  lip  of  bill,  flame 
scarlet;  rest  of  bill  dull  straw  yellow;  bare  skin  at  gape  and  line  along 
base  of  maxilla,  cadmium  yellow;  line  below  lower  eyelid  and  horns, 
black;  palmations,  cadmium  orange;  tarsi  and  toes,  cadmium  orange 
above,  chrome  yellow  below;  nails  varying  from  drab  gi-ay  to  slate 
color. 
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7.  Simorhynchus  pusillus.     Least  Auklet. 

Auklets  were  seen  several  times  while  we  were  crossing  Bering  Sea 
in  the  Corwm  October  1-2  and  increased  in  numbers  as  we  approached 
the  Pribilofs.  They  were  common  with  various  other  (unidentified) 
species  of  water  birds  off  Unalaska  October  4  and  abundant  in  Akutan 
Pass  October  6.  I  refer  them  to  this  species,  as  Nelson  found  it  the 
most  abundant  in  these  waters. 

8.  Brachyramphus  marmoratus.     Marbled  Murrelet. 

This  bird  was  fairly  conmion  in  the  Inside  Passage  May  28-29,  and 
one  was  killed  at  Bocadequadra.  We  saw  a  few  on  Lynn  Canal  May 
30,  and  I  shot  one  near  Skagway  May  31.  Doubtless  some  of  the 
many  murrelets  seen  with  auklets  near  the  Pribilof  and  Aleutian 
islands  in  October  were  this  species. 

9.  Cepphii8  columba.     Pigeon  Guillemot. 

Seen  at  Bocadequadra  and  along  the  Inside  Passage  May  28-29. 
Guillemots  which  I  saw  near  Unalaska  October  4  were  probably  this 
species. 

10.  TJria  lomvia  arra.     Pallas  MuiTe. 

The  murres  seen  near  St.  Michael  August  29  and  about  St.  George 
Island  and  Unalaska  in  October  were  probably  chiefly  this  species, 
though  some  may  have  been  Uria  troUe  califomica, 

11.  Stercorariii8  parasiticus.    Parasitic  Jaeger. 

Conmion  at  the  Aphoon  mouth  of  the  Yukon  August  27-28,  and 
about  St.  Michael  until  September  10.  About  this  time  their  nmn- 
bers  decreased,  and  the  last  one  was  seen  September  16.  All  appeared 
to  be  adults  (as  were  the  four  collected),  and  only  one  was  in  the  black 
plumage. 

12.  Stercorarius  longicaudus.    Long-tailed  Jaeger. 

I  saw  one  at  the  Aphoon  mouth  August  28,  and  both  Osgood  and  I 
occasionally  saw  the  species  at  St.  Michael  until  September  12. 

13.  Eissa  tridactyla  pollicaris.    Pacific  Kittiwake. 

Adult  kittiwakes  were  tolerably  common  at  St.  Michael  from  Sep- 
tember 19  to  the  end  of  our  stay,  but  no  young  were  seen.  As  we 
crossed  Bering  Sea  October  1-6,  and  at  Unalaska  October  5-6,  young 
kittiwakes  were  conmion,  and  we  saw  no  adults  except  at  St.  George 
and  Unalaska.  The  irides  of  the  adult  are  vandyke  brown;  ring  on 
eyelid  orange  rufous;  bill  sulphur  yellow,  whitish  at  tip;  gape  rufous; 
tarsi,  toes,  palmations,  and  nails  slate  black. 

14.  Eissa  brevirostris.    Red-legged  Kittiwake. 

One  was  seen  by  Osgood  at  Unalaska  (Dutch  Harbor)  October  6. 
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16.  Lams  barroyianns.    Point  Barrow  GuD. 

Abundant  on  the  Lower  Yukon,  at  the  Aphoon  mouth,  and  during 
September  at  St.  Michael,  though  most  of  the  adults  had  gone  by  the 
middle  of  the  month.  While  crossing  Bering  Sea  we  saw  several 
young  October  2  and  others  near  Unalaska  October  4.  A  young 
bird  shot  near  St.  Michael  September  19  bad  the  head  of  a  recently 
killed  ptarmigan  in  its  throat.  The  irides  of  the  young  are  Front's 
brown;  tip  of  bill  and  sides  of  nails  black;  rest  of  bill,  toes,  and  pal- 
mations  vinaceous  buflF;  rest  of  nails  drab  gray. 

16.  Lams  glauoescens.     Glaucous-winged  Gull. 

Large  gulls,  which  doubtless  were  chiefly  this  species,  were  common 
from  Dixon  Entrance  to  Lynn  Canal  May  28-30,  and  we  saw  a  few 
near  Skagway  June  1-2.  At  Unalaska,  where  I  collected  two,  they 
were  abundant  October  4-6.  A  few  gulls  that  followed  the  Corwin 
in  the  North  Pacific  I  think  also  belonged  to  this  species. 

17.  Lams  argentatu8  smithsonianus.    American  Herring  Gull. 

The  only  large  gulls  I  took  on  the  Yukon — a  female  which  had  fin- 
ished laying,  collected  at  Lake  Tagish  June  30,  and  another  taken  near 
Charlie  Creek  August  8 — were  this  species,  and  no  others  came  close 
enough  to  make  identification  positive;  hence  I  must  refer  all  the  large 
gulls  seen  to  Lams  a.  smithsonianvs^  although  on  several  we  could  see 
no  black  on  the  primaries.  I  saw  one  flying  over  White  Pass  Summit 
June  12  and  another  at  Bennett  City  June  19.  We  saw  eight  or  ten 
at  Caribou  Crossing  and  a  few  on  Lake  Tagish.  No  more  were 
observed  until  we  reached  Lake  Lebarge  July  13;  but  from  this  point 
to  the  mouth  of  the  river  large  gulls  slowly  became  more  numerous, 
one  or  two  being  noted  every  few  days.  Three  fully  grown  young, 
with  their  parents,  were  seen  on  a  sand  bar  about  15  miles  above 
Circle  August  12. 

18.  Lams  brachyrhynchns.     Short-billed  Gull. 

Our  acquaintance  with  this  bird  dates  from  our  arrival  at  Lake 
Marsh,  July  1,  where  wo  found  it  common,  and  took  downy  young 
the  next  day.  From  this  time,  until  we  reached  the  Tatchun  River, 
July  23,  hardly  a  day  passed  that  we  did  not  see  several;  on  July  20 
we  counted  fourteen  on  a  sand  bar  near  Little  Salmon  River.  After 
July  23  we  saw  no  more  until  September  6,  when  young  of  the  year 
appeared  at  St.  Michael,  and  were  common  there  until  the  23d.  The 
only  adult  seen  at  St.  Michael  was  noted  on  September  14. 

The  adult  has  the  irides  Prout's  brown;  ring  on  eyelids  and  skin  at 
commissural  angle  reddish  orange;  gape  orange;  bill,  tarsi,  and  toes 
olive  yellow;  nails  black,  french  gray  at  base. 

Natal  plumage:  Creamy  white,  becoming  pale  cream  color  on  fore- 
head, chin,  and  anterior  breast,  mottled  with  different  shades  of  brown, 


Digitized  by  VjOOQ  IC 


60  NORTH    AMEBIC  AN   FAUNA.  [no.  1ft. 

except  the  center  of  chest  and  abdomen.  Head  markings  slate-black, 
distinctly  defined  and  numerous,  the  most  characteristic  being  one 
that  covers  the  entire  na^al  region,  a  V  on  the  pileum,  a  W  on  the  occi- 
put, and  a  somewhat  interrupted  U  on  each  side  of  the  throat.  On 
the  upperparts  the  markings  become  pale  seal  brown,  and  with  lighter 
tips  render  the  lower  neck,  sides  of  breast,  flanks,  and  anal  region 
grayish.  Bill  brownish  black;  tip  of  bill,  tarsi,  toes,  and  palmations 
whitish;  nails  and  edges  of  scutellaB  of  tarsi  and  toes  hair  brown. 

19.  Lam8  Philadelphia.     Bonaparte  Gull 

I  saw  several  small  black-headed  gulls,  probably  this  species,  in  the 
Inside  Passage  May  29.  I  took  a  Bonaparte  gull  at  Caribou  Crossing 
on  June  24  and  saw  several  others.  We  saw  one  on  Lake  Marsh 
July  1,  a  few  young  at  St.  George  Island  October  3,  and  found  them 
common  at  Unalaska  October  4-6. 

20.  Xema  sabinii.     Sabine  Gull. 

Osgood  found  a  dead  bird  of  this  species  on  the  shores  of  Chilkat 
Inlet  June  1.  The  specimen,  unfortunately,  was  not  in  a  condition  to 
permit  its  preservation,  but  it  was  carefully  identified  at  the  time  and 
showed  no  apparent  variance  from  the  description  and  figure  in 
Ridgway's  Manual. 

21.  Sterna  paradissea.    Arctic  Tern. 

We  saw  a  large  flock  of  terns  in  the  Inside  Passage  May  29,  and 
two  days  later  at  Skagway  saw  a  few  more,  securing  two,  which  proved 
to  be  of  this  species.  At  Bennett,  between  June  15  and  20,  we  fre- 
quently saw  two  or  three,  and  I  was  informed  that  arctic  terns  bred  on 
a  small  lake  near  Log  Cabin,  British  Columbia.  We  found  a  breed- 
ing colony  of  about  twenty  on  a  small  rocky  island  lying  in  the 
entrance  to  Windy  Arm,  Lake  Tagish,  July  1.  I  found  four  single 
eggs  (three  fresh  and  one  well  advanced  in  incubation),  one  set  of  two 
(one  fresh  and  the  other  at  point  of  hatching),  and  also  a  young  bird 
which  had  just  left  the  shell.  There  were  no  nests;  the  young  bird 
and  eggs  were  in  the  short  grass  on  the  top  of  the  island.  Except  a 
single  bird,  seen  at  Lake  Marsh  and  probably  belonging  to  this  colony, 
we  did  not  meet  with  terns  again  until  August  27,  when  I  found  this 
species  common  at  the  Aphoon  mouth.  A  single  tern  with  injured 
primaries  was  seen  frequently  at  St.  Michael  up  to  September  21. 
The  downy  young  differs  from  the  description  given  in  Baird,  Brewer 
and  Ridgway's  'Water  Birds,'  in  having  the  forehead  plain  dusky,  the 
chin  whitish,  the  basal  half  of  bill^  tarsi,  and  toes  salmon  pink,  and  the 
rest  of  bill  and  nails  black. 

22.  Diomedea  albatrus.     Short-tailed  Albatross. 

A  dark-brown  albatross,  probably  the  young  of  D,  alba;tru8y  joined 
the  CoTwin  October  1,  about  160  miles  from  St.  Michael.     It  was  soon 


Digitized  by  VjQOQ  IC 


OCT.,  1900.]  BIRDS   OF   THE    YUKON    REGION.  61 

accompanied  by  others,  and  until  we  reached  Cape  Scott,  Octol>er  12, 
a  glance  astern  would  seldom  fail  to  show  two  or  three  following  the 
vessel. 

23.  Fnlmams  glacialis  glupischa.     Pacific  Fulmar. 

A  single  dark-colored  fulmar,  possibly  this  form,  was  seen  October 
4,  between  St.  George  and  Unalaska. 

24.  Oceanodroma  farcata.    Forked-tailed  Petrel. 

To  this  species  I  refer  a  few  light-colored  petrels  seen  October  3, 
on  Bering  Sea  north  of  the  Pribilof  Islands. 

25.  Phalacrocorax  pelagicus.     Pelagic  Cormorant. 

Cormorants  were  seen  October  4  near  Unalaska,  where  this  species 
is  reported  as  common. 

26.  Phalacrocorax  pelagicus  robnstus.    Violet-green  Cormorant. 

We  saw  a  single  cormorant  at  Whale  Island  September  8;  and  one — 
possibly  the  same  bird — ^was  seen  by  Osgood  several  times  at  St. 
Michael. 

27.  Phalacrocorax  urUe.     Red-faced  Cormorant. 

This  is  the  only  cormorant  reported  by  William  Palmer  from  St. 
George,  where  we  saw  several  October  3. 

28.  Merganser  americanus.     American  Merganser. 

A  pair  of  mergansers  was  breeding  on  a  small,  rocky  island  in  Lake 
Tagish,  at  the  entrance  to  Windy  Arm,  June  30-July  1.  The  nest  was 
found  by  Osgood  in  a  crevice  in  the  cliflFs  about  15  feet  above  the 
water.  It  was  made  of  down,  and  contained  seven  eggs  about  one 
week  advanced  in  incubation.  Retrieving  would  have  been  impossible 
had  we  shot  the  bii-d,  but  as  I  succeeded  in  watching  the  female  on  the 
nest  from  a  distance  of  less  than  6  feet  I  feel  positive  of  the  species. 

A  few  other  mergansers,  usually  in  pairs,  were  seen  on  Lake  Tagish 
July  1,  on  Lake  Marsh  July  8,  at  Fifty-Mile  River  July  9  and  12  (a 
flock  of  a  dozen  males  flying  up  the  river  in  the  evening  of  the  latter 
date),  near  Little  Salmon  River  July  20,  and  about  25  miles  above 
Circle  August  12.  Near  Charlie  Creek  we  found  the  dried  wing  of  an 
adult  male  of  this  species  August  8. 

29.  Anas  boschas.    Mallard. 

On  the  flats  of  Chllkat  Inlet  I  saw  seven  June  2.  In  no  part  of  the 
Yukon  Valley  above  Circle  did  we  find  ducks  abundant,  except  surf 
scoters,  but  the  mallard  undoubtedly  occurs  at  all  suitable  places 
throughout  the  region.  It  must  breed  very  early,  as  on  June  24,  only 
three  weeks  after  the  lakes  were  open  to  steamer  navigation,  I  found 
a  female  with  two  young  at  Caribou  Crossing,  and  on  June  28  I  shot 
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another  female  there  and  caught  two  of  her  half  dozen  downy  young. 
Two  ducks,  probably  mallards,  were  seen  on  Lake  Marsh  July  6,  and 
at  Miles  Canyon  Maddren  was  informed  they  had  been  common  there 
earlier  in  the  season.  We  saw  several  females  with  young  in  the 
marshy  ponds  at  the  foot  of  Lake  Lebarge  July  17,  a  few  adults  near 
the  Little  Salmon  July  20,  and  a  good-sized  flock  near  Charlie  Village 
August  10.     Osgood  shot  one  near  Fort  Yukon  August  21. 

In  the  large  flocks  of  geese  and  ducks  disturbed  by  the  steamer  on 
the  Lower  Yukon  were  two  young  mallards,  secured  at  Hendricks 
Station  August  25.  Mallards  were  common  at  the  Aphoon  mouth 
August  27,  and  we  saw  a  few  at  St.  Michael  September  2. 

30.  Mareca  americana.     Baldpate. 

Five  ducks  that  I  took  to  be  baldpates  were  seen  a  short  distance 
above  Fort  Selkirk  July  25. 

31.  Hettion  carolinensis.     Green-winged  Teal. 

Three  teal  that  1  saw  in  the  creek  at  Circle,  August  19,  were  prob- 
ably this  species.  Green-winged  teal  were  common  in  the  tundra 
ponds  about  St.  Michael  during  the  first  half  of  September,  but 
apparently  did  not  occur  after  September  16.  All  that  were  taken 
were  young  birds. 

32.  Daflla  acuta.     Pintail. 

Maddren  was  told  at  Miles  Canyon,  July  11,  that  pintails  were  com- 
mon, but  we  saw  none  near  enough  for  identification  until  August  27, 
when  I  found  them  abundant  at  the  Aphoon  mouth.  Seven  were  here 
killed  by  a  passenger  on  the  steamer.  During  September  young 
pintails  far  outnumbered  all  other  ducks  on  the  mai'shes  and  tundra 
ponds  about  St.  Michael.  Large  numbei's  were  killed  by  the  Eskimos, 
but  no  adults  were  seen.  Their  numbers  had  greatly  decreased  by 
September  20. 

33.  Aythya  marila.     Scaup  Duck. 

We  saw  a  flock  of  about  a  dozen  adult  males  at  Caribou  Crossing 
June  24,  and  another  of  about  twenty  on  the  Yukon,  a  short  distance 
above  Fort  Selkirk,  July  25. 

34.  Aythya  affinis.     Lesser  Scaup  Duck. 

We  found  a  pair  with  young  on  a  small  pond  at  Lower  Lebarge 
July  17.     Osgood  secured  the  female. 

35.  Clangnla  clangula  americana.     American  Golden-eye. 

I  am  confident  that  a  flock  of  ducks  seen  about  25  miles  above  Circle 
August  12  were  males  of  this  species  or  of  C.  islandica. 
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36.  Gharitonetta  albeola.     Buffle-head. 

I  shot  a  female  on  a  small  pond  near  Lake  Marsh  July  8,  and  saw 
a  male  near  Little  Salmon  River  July  20.  Maddren  was  informed 
that  buffle-h^ds  were  common  near  Miles  Canyon,  and  a  boy  at  Lower 
Lebarge  said  they  bred  conamonly  on  the  ponds  ne^r  there,  and  that 
he  took  two  young  July  16. 

37.  Harelda  hyemaUs.     Old  Squaw. 

Single  young  birds  were  found  frequently  during  September  in  the 
small  ponds  about  St.  Michael,  and  a  flock  of  about  a  dozen  was  seen 
in  the  harbor  September  11.  No  adults  were  observed.  One  young 
bird,  taken  early  in  September,  still  retained  natal  down  on  the  hind- 
neck. 

38.  Histrionicii8  histrionicus.     Harlequin  Duck. 

We  saw  a  male  and  two  females  in  Wrangell  Narrows  May  29.  A 
flock  of  twelve  males  came  close  to  the  shore  at  Bennett  June  18;  and 
on  June  23  a  single  male  swam  so  near  that  men  sitting  on  the  beach 
threw  stones  at  it.  One  other  harlequin  was  seen  a  few  miles  above 
Foi-t  Selkirk  July  25.  Dr  Romig  told  me  he  saw  a  number  on  the 
portage  from  the  Kuskokwim  to  the  Yukon  August  24-25. 

39.  Somateria  v-nigra.    Pacific  Eider. 

We  saw  the  head  of  a  male  of  this  species  lying  in  the  window  of 
the  hotel  at  St.  Michael,  and  the  soldiers  at  the  barracks  had  a 
mounted  bird,  shot  near  St.  Michael  in  the  spring,  but  we  saw  no 
living  eiders  of  any  species  during  our  trip. 

40.  Oidemia  amerioana.     American  Scoter. 

We  noticed  a  few  in  Wrangell  Narrows  May  29,  and  I  saw  a  number 
off  Unalaska  October  5. 

41.  Oidemia  deglandi.     White-winged  Scoter. 

This  species  was  fairly  numerous  at  Bocadequadra,  Wrangell  Nar- 
rows, and  Lynn  Canal  May  28-30.  We  saw  two  on  Lake  Marsh  July 
6,  two  on  Lake  Lebarge  July  14,  and  a  flock  of  about  twenty-five  flying 
up  Fifty -Mile  River  from  Lake  Lebarge  on  the  evening  of  July  12. 

42.  Oidemia  perspicillata.     Surf  Scoter. 

In  Lynn  Canal,  near  Haines,  June  1  we  noted  a  large  flock  of  surf 
scoters,  most  of  which  had  disappeared  the  next  day.  They  were 
abundant  on  all  the  Yukon  lakes  except  Bennett,  which  was  almost 
destitute  of  bird  life.  On  Lake  Tagish  we  saw  fourteen  June  30,  and 
at  Lake  Marsh  thirty  to  forty  males  almost  every  day  between  July 
1  and  8.  We  saw  no  more,  except  a  pair  on  July  11  on  Fifty-Mile 
River,  which  connects  Lake  Marsh  with   Lake  Lebarge,  until  we 
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enti^red  Lake  Lebarge  on  the  evening  of  July  12,  when  a  flock  of  at 
least  a  hundred  flew  high  overhead  from  the  direction  of  the  lake. 
About  8  p.  m.  and  at  10  p.  m.  of  the  same  evening,  and  on  the  next 
morning,  we  saw  what  we  took  to  be  the  same  flock.  The  birds  were 
probably  taking  a  morning  and  evening  flight,  such  as  E.  S.  Bryant 
has  noticed  in  the  case  of  the  white-winged  scoters  breeding  at  Devils 
Lake,  North  Dakota;  and  I  believe  that  with  both  species  these  flights 
are  taken  chiefly  to  exercise  the  wing  muscles.  We  saw  no  females 
on  any  of  the  lakes,  nor  could  we  find  them  on  the  shore,  though  they 
were  undoubtedly  nesting  in  the  vicinity.  We  observed  several  on 
Thirty-Mile  River  July  18  and  two  near  the  Little  Salmon  July  20. 
Near  Whale  Island,  at  St.  Michael,  we  saw  a  number  September  8, 
and  two  scoters,  probably  young  of  this  species,  September  21.  I 
think  there  were  a  few  with  the  American  scoters  1  saw  at  Unalaska 
October  5. 

43.  Chen  hyperborea.     Lesser  Snow  Goose. 

I  saw  five  snow  geese  at  the  Aphoon  mouth  August  28,  and  a  large 
flock  at  St.  Michael  September  11. 

44.  Anser  albi£roii8  gambeli.    American  White-fronted  Goose. 

A  single  white-fronted  goose  wa;^  seen  by  Osgood  among  a  number 
of  other  birds  killed  by  natives  about  the  Yukon  Delta  August  29. 

45.  Branta  canadensis  hntohinsi.     Hutchins  Goose.^ 

Although  Maddren  was  informed  that  a  goose  with  four  young  was 
seen  near  White  Horse  Rapids  about  July  11,  and  although  the 
sergeant  in  charge  of  the  police  station  of  Lower  Lebarge  told  us 
that  thousands  of  geese  and  ducks  passed  there  in  the  spring,  and 
that  he  had  counted  twenty -four  distinct  species,  and  had  killed  both 
Hutchins  and  cackling  geese,  we  did  not  see  a  goose  of  any  species 
until  we  were  in  the  neighborhood  of  Charlie  Village,  August  10. 
There  we  saw  a  flock  of  about  twenty  of  the  Branta  canadensis  group, 
and  Osgood  shot  two  hutch  inni  and  saw  many  more  near  Fort  Yukon 
August  21.  Brown  geese,  apparently  chiefly  this  subspecies,  were 
common  on  the  Yukon  flats  and  on  the  lower  river,  especially  the 
Yukon  Delta.  A  Hutchins  goose  was  brought  to  the  steamer  Robert 
Kerr  by  an  Eskimo  August  26,  and  I  found  the  bird  conunon  at  the 
Aphoon  mouth  August  27-28.  Prospectors  on  the  Keir  told  me  that 
geese  bred  abundantly  at  the  head  waters  of  the  Porcupine  and  the 
marshes  at  the  source  of  Birch  Creek. 

During  September  this  species  was  common  about  St.  Michael  in 
small  flocks,  but  very  shy;  Osgood  took  one  September  23. 

\Philacte  cana^loa.  Emperor  Goose.  Dr.  Romig  told  me  they 
were  common  on  the  tundra  along  the  Kuskokwim.] 
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\^Ol(/r  colmnhmmm.  Whistling  Swan.  We  were  told  that  a  swan — 
probably  this  species — was  killed  at  Circle  during  the  spring.] 

46.  Chrns  canadensis.     Little  Brown  Crane. 

Along  the  Yukon  we  did  not  see  any  cranes,  although  I  thought  I 
heard  one  near  the  Little  Salmon  July  21,  and  a  man  who  had  spent 
the  summer  at  Circle  told  me  he  had  heard  and  seen  the  'sand- 
hill crane'  there  frequently  during  the 'past  two  months.  I  was  also 
informed  by  prospectors  that  these  cranes  were  found  in  small  num- 
bei^s  at  the  head  waters  of  Birch  Creek  and  Porcupine  River. 

Near  St  Michael  we  saw  flocks  of  from  two  to  six  individuals  each 
almost  daily  during  the  first  half  of  September,  but  none  later  than  Sep- 
tember 15.  On  the  night  of  September  13  and  all  the  following  day 
there  was  a  hard  southwest  gale.  On  the  14th  we  saw  large  num- 
bers— Osgood  counted  ninety-six — flying  south,  high  in  the  air. 

47.  Crymophilns  folicarins.     Red  Phalarope. 

We  saw  a  small  flock  near  Skagway  in  Lynn  Canal  June  2,  and 
others  I  believed  to  be  this  species  near  Wrangell  Narrows  and  in 
Prince  Frederick  Sound  May  29.  Osgood  took  one  at  St  Michael 
September  17  during  a  heavy  stomi. 

48.  Phalaropns  lobatns.     Northern  Phalarope. 

Large  flocks  were  seen  near  Dixon  Entrance  May  28,  and  smaller 
ones  on  the  Inside  Passage  May  29.  From  a  flock  of  about  twenty  on 
Lake  Lebarge  July  13  I  shot  a  female  that  was  changing  to  winter 
plumage,  and  on  a  small  pond  at  Lower  Lebarge  July  17  I  took  a 
male  that  was  in  worn  breeding  plumage.  At  St.  Michael  September 
2  I  caught  a  young  bird  that  had  but  one  wing,  and  on  St.  George 
Island  October  3  I  shot  one  that  was  swimming  alone  in  a  pool. 
Phalaropes,  probably  this  species,  were  seen  on  Bering  Sea  October 
1  and  4. 

49.  (hkllinago  delicata.     Wilson  Snipe. 

At  Haines  May  31  I  was  told  that  several  Wilson  snipe  had  been 
seen  that  day,  but  was  unable  to  find  them.  We  saw  one  on  Fifty- 
Mile  River  not  far  below  Lake  Marsh  July  10,  and  another  in  the 
marsh  at  Lower  Lebarge  July  17.  Osgood  saw  one  at  Circle  August 
18,  and  I  killed  two  from  a  small  flock  at  Hendricks  Station  August 
25.  At  St.  Michael  we  saw  eight  or  ten  single  birds  between  Sep- 
tember 12  and  22. 

50.  Tringa  conesi.     Aleutian  Sandpiper. 

Conmion  about  the  lava  rocks  that  line  the  shore  at  St.  Michael, 
where  flocks  of  five  to  fifty  were  observed,  but  only  small  flocks  after 
September  15.     A  few  were  occasionally  seen  on  the  tidal  mud  flats, 
4494— No.  19 5 
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but  none  about  the  ponds  in  the  interior  of  the  island  or  on  the  salt 
meadow  behind  the  town.  Out  of  eighty  specimens  taken  only  eight 
were  adults,  and  five  of  these  were  taken  before  September  9.  On  the 
rocky  shores  of  a  point  opposite  Dutch  Harbor,  Unalaska,  I  found 
them  common  October  6.  Those  taken  at  St.  Michael  were  molting 
into  first  winter  plumage,  which  is  practically  complete  in  the  Una- 
laska  birds.  In  this  plumage  there  is  considerable  individual  diflFer- 
ence  in  the  width  and  shade  of  the  pale  edgings  of  the  feathers  of  the 
upperparts. 

The  irides  were  vandyke  brown;  bill,  black  changing  to  olive  buflf 
in  basal  half;  tarsi  and  toes,  yellowish  olive  buflF  washed  with  black; 
nails  black. 

I  find  great  sexual  variations  in  si^e  in  this  species,  the  females,  as 
in  many  other  species  of  Limicolse,  averaging  considerably  larger, 
especially  in  length  of  bill.  Measurements  of  twenty-nine  males: 
Length  8.06  to  8.94  (average  8.57)  inches;  wing  4.37  to  5.12  (average 
4.89)  inches;  exposed  culmen  0.96  to  1.13  (average  1.06)  inches;  tar- 
sus 0.91  to  1.03  (average  0.96)  inches.  Measurements  of  thirty-four 
females:  Length  8.56  to  9.56  (average  9.03)  inches;  wing  4.47  to  6.31 
(average  4.98)  inches;  exposed  culmen  1.16  to  1.42  (average  1.24) 
inches;  tarsus  0.96  to  1.05  (average  0.99)  inches. 

51.  Tringa  ptilocnemis.    Pribilof  Sandpiper. 

We  saw  a  number  on  St.  George  October  3,  but  too  close  to  the 
rookery  of  fur  seals  to  be  obtained. 

52.  Tringa  acuminata.     Sharp-tailed  Sandpiper. 

First  found  September  18,  when  six  were  seen  with  a  large  flock 
of  T.  a.  pacifica  at  St  Michael.  We  did  not  see  more  than  a  dozen 
of  this  species  during  the  rest  of  September.  Although  the  species 
has  not  been  hitherto  recorded  from  St.  George  Island,  we  took  three 
and  saw  about  a  dozen  during  the  short  time  we  were  there  October  3. 
At  Unalaska,  October  5,  I  secured  one  which  was  with  T.  couesi  on 
the  rocky  beach.  The  irides  were  vandyke  brown;  maxilla  and  distal 
half  of  mandible,  dark  seal  brown,  mandible  changing  to  dull  olive  buflf 
at  base;  gape  ecru  drab;  tarsi  and  toes,  greenish  maize  yellow;  nails 
black. 

53.  Tringa  maculata.     Pectoral  Sandpiper. 

This  species  was  present  throughout  oui*  stay  at  St.  Michael,  usually 
associating  with  flocks  of  71  a,  pcbcijica^  but  in  very  suiall  numbers, 
not  more  than  twenty  being  seen.  All  the  specimens  taken  were 
young  birds.  Osgood  took  one  at  St.  George  October  3,  arid  1  one  at 
Unalaska  October  5. 
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54.  Tringa  bairdi.     Baird  Sandpiper. 

Two  sandpipers,  probably  of  this  species,  flew  by  us  on  Lake  Marsh, 
and  we  saw  four  more  in  the  marshes  of  Lower  Lebarge,  but  failed 
to  secure  any  of  them.  I  shot  one  young  bird  near  the  Tahkandik 
River  August  7.  Osgood  shot  one  from  a  flock  of  four  at  Circle 
August  15,  and  another  near  Fort  Yukon  August  21. 

55.  Tringa  minntilla.     Least  Sandpiper. 

At  the  southern  end  of  Lake  Marsh,  not  far  from  where  Six-Mile 
River  enters,  the  surrounding  country  is  level,  and  at  high  water  the 
lake  stretches  far  back  through  a  dense  growth  of  willows.  At  the 
time  of  our  visit  the  retreating  water  of  the  lake  had  left  a  belt  of 
grass  between  these  willows  and  its  margin.  Here  on  the  evening  of 
July  2  I  found  three  pairs  of  least  sandpipers,  and  after  a  long  search, 
somewhat  interrupted  by  hordes  of  mosquitoes,  I  came  upon  a  female 
surrounded  by  four  downy  young.  Both  parents  tried  time  and 
again  the  well-known  'wounded-bird'  tactics  to  lurfe  me  from  the  spot 
where  the  young  were  hidden  in  the  bunches  of  grass,  and,  finding 
this  a  failure,  would  circle  around  me  only  a  few  yards  off,  uttering  a 
plaintive  twitter.  I  saw  two  other  least  sandpipers  on  the  west  shore 
of  Lake  Marsh  July  7. 

Natal  plumage:  Lower  parts,  forehead  and  orbital  region,  brownish 
white.  Upperparts  bright  cinnamon  rufous  mottled  with  black;  many 
feathers,  especially  on  head,  rump,  and  tail,  tipped  with  white.  Post- 
orbital  line  and  loral  line  blackish,  and  spot  of  bright  cinnamon  rufous 
on  sides  of  chest.  Irides  dark  brown;  bill  and  nails,  slate  black;  tarsi 
and  toes,  pale  slate. 

56.  Tringa  alpina  pacifica.     Red-backed  Sandpiper. 

Young  red-backed  sandpipers  were  very  abundant  at  St.  Michael 
during  our  stay,  many  times  outnumbering  all  other  Limicola\  Early 
in  September  they  frequented  chiefly  the  mud  flats  on  the  coast,  but 
after  the  middle  of  the  month  large  numbers  were  found  only  about 
the  pools  of  the  salt  marsh.  September  24,  when  the  tundra  was  quite 
thoroughly  frozen,  with  snow  in  every  hollow  and  a  skimming  of 
ice  on  the  pools,  I  saw  at  least  one  hundred  in  this  latter  place. 

In  several  taken  early  in  September  the  back  of  the  neck  was  still 
covered  with  down,  but  the  majority  were  in  full  juvenile  plumage. 
Some  still  retained  this  plumage  at  the  time  we  left  St.  Michael,  but 
the  larger  portion  had  molted  into  winter  plumage.  Only  two  adults 
were  taken,  September  1  and  5.  A  few  were  seen  at  St.  George 
Island  October  3. 

57.  Calidri8  arenaria.     Sanderling. 

I  saw  three  at  St.  Michael  September  11  and  collected  one,  which 
proved  to  be  a  young  female. 
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58.  Totanu8  flavipes.     YelIow-lej^.s. 

Gn  July  1,  while  floating  down  Six-Mile  River  close  to  its  enti^ance 
into  Lake  Marsh,  we  were  attracted  by  the  anxious  crie^:*  of  a  pair  of 
yellow-legs.  Osgood  shot  l>oth  birds,  and  we  found  two  downy  young 
in  the  gi'ass  on  the  shore  of  the  river.  Entering  Lake  Marsh  we 
heard  a  yellow-legs'  whistle,  and  on  July  2  I  saw  a  yellow-legs  near 
where  I  found  the  least  sandpiper.  I  collected  a  female  on  the  west 
shore  of  Lake  Marsh  July  8,  and  a  male,  the  last  bird  of  this  species 
seen,  near  a  small  pond  at  Lower  Lel)arge  July  17.  Both  these  birds 
undoubtedly  had  eggs  or  young  close  by,  for  they  alighted  exclusively 
in  trees,  scolded  vociferously,  tilting  the  body  with  each  cry,  and 
refused  to  leave.  Bare  spaces  on  the  breast  show  that  both  sexes 
assist  in  incubation. 

Natal  plumage:  Upperparts  and  thighs,  dark  seal  brown,  many  of 
the  feathers  tipjxid  with  cream  buff  and  whitish;  longitudinal  lines  on 
rump,  cream  color,  inclosing  central,  seal-brown  space.  Forehead, 
buffy  white,  ext^inding  in  narrow  lines  on  sides  of  crown  to  occiput, 
and  in  broader  lines  above  eye  to  nape,  the  latter  crossed  by  trans- 
verse dark  lines  extending  from  eye  to  occiput.  Line  beginning  at 
base  of  cubnen  enlarged  to  dark  space  on  crown  and  occiput,  extend- 
ing down  neck  to  back,  seal  brown;  other  dark  lines  extending  from 
crown  above  eye  to  occiput,  and  from  nostrils  through  eye  to  nape. 
Throat  and  center  of  abdomen  silvery  white;  rest  of  lower  parts  and 
sides  of  neck,  buffy  white;  each  feather  of  lower  parts  becoming 
brownish  black  at  base.  Irides,  Vandyke  brown;  bill,  black  at  tip, 
changing  to  greenish  olive  at  base;  tarsi  and  toes,  yellow,  paler  than 
in  adult,  and  mottled  with  brown;  nails,  brown.  The  juvenile  plumage 
is  appearing,  in  this  specimen,  on  wings,  wing  coverts,  chest,  and  sides. 

59.  Helodromas  8olitariii8  cinnamomeus.     Western  Solitary  Sandpiper. 
At  Log  Cabin,  British  Columbia,  on  the  evening  of  June  14,  we 

noticed  a  sandpiper  wheeling  through  the  air,  like  the  woodcock  at  its 
breeding  place,  occasionally  uttering  a  rather  musical  whistle.  The 
next  morning  I  found  it  feeding  in  a  small  swamp.  It  proved  to  be  a 
solitary  sandpiper,  as  I  had  suspected  on  i;he  previous  evening. 
Osgood  saw  another  near  Lake  Marsh  July  5,  and  I  saw  two  near 
Little  Salmon  River  July  21.  On  July  8,  after  rowing  a  few  miles 
down  Ijake  Marsh,  we  stopped  for  lunch  on  the  west  shore,  where  a 
forest  fire  had  killed  most  of  the  trees,  and  fallen  trunks  piled  in  end- 
less confusion,  brush,  small  pools,  and  hordes  of  mosquitoes  rendered 
the  place  anything  but  a  paradise.  Here  I  startled  a  solitary  sand- 
piper and  a  yellow-legs  at  the  same  instant.  They  lighted  on  the  half- 
fallen  trees  and  scolded  me,  tilting  their  bodies  at  each  cry.  The 
solitary  sandpiper,  which  doubtless  had  a  nest  there,  differed  chiefly 
from  eastern  specimens  of  soUtariiUi  in  having  dark,  wavy  markings 
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on  inner  wcl).s  of  outer  primaries.  Osgood  took  a  typical  young  of 
dnncmu/nieim  and  saw  another  on  an  island  near  Sixty -Mile  Creek 
August  1. 

60.  Symphemia  semipalmata  inomata.     Western  Willet. 

While  in  a  meadow  a  short  distance  back  from  the  southeast  end  of 
Liake  Marsh  July  2  I  heard  a  willet  whistle  several  times  its  unmis- 
takable *  pill- willet,'  but  failed  to  see  the  bird. 

61.  Heteraotitis  incanns.     Wandering  Tattler. 

Osgood  took  an  adult  at  Skagway  May  31.  I  shot  a  young  bird 
from  a  flock  of  three  at  St.  Michael  September  1,  saw  one  on  Whale 
Island  September  8,  and  secured  two  at  Unalaska  October  5. 

The  irides  of  the  adult  were  vandyke  brown;  bill,  black,  base  of 
mandible  brownish;  tarsi  and  toes,  brownish  ocher;  nails,  black.  In 
the  young,  the  bill  changed  from  black  to  sage  green  in  basal  third  of 
mandible,  and  to  greenish  olive  at  base  of  maxilla;  tarsi  and  toes, 
dull  gallstone  yellow,  greenish  at  joints. 

62.  Actitis  macnlaria.     Spotted  Sandpiper. 

I  saw  one  at  Skagway  June  3,  and  Osgood  one  at  Glacier  June  8. 
This  is  preeminently  the  shore  bird  of  the  Yukon  Basin;  we  saw  two 
at  Bennett  June  18,  and  until  we  reached  Circle,  August  15,  hardly 
a  day  parsed  without  our  seeing  many  running  along  the  shore,  or 
skimming  over  the  river.  They  were  especially  abundant  between 
White  Horse  Rapids  and  Lake  Lebarge.  After  the  1st  of  August 
most  of  the  spotted  sandpipers  seen  seemed  to  be  traveling  upstream 
in  small  flocks.     We  saw  no  adults  after  August  4. 

The  first  set  of  eggs  was  found  at  Caribou  Crossing  June  27;  the 
last  at  the  Tatchun  River  July  23.  The  first  young  noticed  were  in  a 
nest  containing  three  young  and  one  pipped  (^g^  found  on  Lake  Marsh 
July  7.  Both  sexes  were  incul>ating.  Nests  were  close  to  the  shore, 
and  also  on  small  rocky  islands  in  the  lakes.     . 

63.  Hmnenius  hudsonicus.     Hudson ian  Curlew. 

I  secured  one  from  a  flock  of  four  curlews  on  the  marshes  of  Chilkat 
Inlet,  and  Osgood  found  a  dead  bird  in  the  woods  at  Haines,  June  1. 
Three  young  were  brought  to  the  steamer  by  an  Eskimo  at  the  Aphoon 
mouth  August  28.  I  saw  one  at  St.  Michael  Septeml>er  2,  and,  I  think, 
another  September  14. 

Adult:  Irides,  vandyke  brown;  bill  and  nails,  black;  tarsi  and  toes 
cinereous.  Young  (Massachusetts  specimen):  Irides,  mw  umber; 
maxilla,  black;  mandible,  clove  brown,  blackish  at  tip,  vinaceous 
toward  l)ase;  tarsi  and  toes,  olive  gray;  nails,  black. 
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64.  Squatarola  squatarola.  Black-bellied  Plover. 

At  the  Aphoon  mouth  of  the  Yukon  I  saw  a  flock  August  28. 
Osgood  saw  three  young  which  had  been  shot  on  the  mainland  near 
St.  Michael  September  10,  and  from  this  date  to  the  end  of  our  stay 
we  saw  occasionally  one  or  two  birds  of  the  year,  one  of  which  was 
taken  September  16. 

65.  Gharadriii8  dominicus  falvng.    Pacific  Golden  Plover. 

None  were  seen  until  September  16,  after  which  young  birds  became 
fairly  common  on  the  boggy  tundi*a  about  St.  Michael  and  the  mud 
flats  along  the  shore.  The  only  adult  seen  was  taken  by  Osgood  Sep- 
tember 25.  We  saw  a  number  of  young  birds  on  St.  George  Island 
October  3,  and  Osgood  secured  one.  Crossing  Bering  Sea  we  saw  some 
near  Unalaska  October  4,  and  I  saw  one  on  October  8,  when  we  were 
several  hundred  miles  south  of  the  Aleutian  Islands.  This  bird  flew 
seveml  times  around  the  Corwin^  answering  my  every  whistle,  and 
seemed  anxious  to  alight.  The  specimens  collected  differ  greatly  in  the 
amount  of  the  golden  coloring,  but  all  are  far  more  golden  than  Massa- 
chusetts skins  of  dmninicuH^  and  all  have  the  shorter  wings  oijhdvus, 
Irides,   vandyke   brown;  bill  and   nails,  black;  tarsi   and  toes,  slate 

gray- 

^^,  J&gialitis  semipalmata.     Semipalmated  Plover. 

Osgood  collected  a  male  at  Caribou  Crossing  June  24,  and  a  pair  of 
adults  and  one  pipped  egg  at  the  southern  end  of  Lake  Marsh  July 
2.  1  removed  the  young  bird  from  the  shell,  and  within  half  an  hour 
the  down  was  almost  dry,  the  eyes  were  open,  and  it  could  hop  about 
on  its  *  knees.'  Maddren  took  another  adult  at  this  place  July  6,  and 
1  a  female  and  four  eggs  nearly  hatched,  on  the  west  shore  of  Lake 
Marsh  on  the  same  day.  The  nest  was  a  hollow,  lined  with  a  few 
grasses  and  dead  leaves,  and  was  situated  about  8  feet  from  the  water 
in  the  drift  debris  among  the  stones  of  the  beach.  We  saw  three  or 
four  on  a  sand  flat  near  Charlie  Village  August  10;  a  few  about  15 
miles  above  Circle  August  12,  and  the  last  at  Circle  August  15. 

Bare  pectoral  spaces  showed  that  both  sexes  assist  in  incubation. 
Natal  plumage:  Lower  parts,  white,  separated  by  broad  bare  space  on 
neck,  changing  to  cream  color  on  lower  tail  coverts.  Above,  cream 
color,  mottled  with  black,  changing  to  buff  on  wings  and  tail.  Fore- 
head and  infraorbital  patches,  cream  color;  broad  band  on  neck 
encircling  head,  white,  bordered  above  by  narrow  band  of  black 
extending  from  bill  around  occiput,  and  connecting  in  malar  region 
with  black  line  leading  to  inner  canthus  of  eye.  Spot  on  forehead,  on 
sides  of  chest  at  lower  border  of  bare  space,  on  sides  and  on  flanks, 
black.  Irides,  dark;  bill  and  nails,  black;  tarsi  and  toes,  slate  color, 
whitish  posteriorly. 
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67.  Arenaria  melanocephala.     Black  Turnstone. 

We  found  a  small  flock  on  the  rocky  shore  at  St.  Michael  August 
31;  I  took  three  young  there  the  next  day,  and  on  September  5  I  saw 
a  single  turnstone  flying  across  the  marsh.  On  St.  George  Island, 
October  5,  we  saw  a  number  of  birds  that  we  had  no  doubt  were  black 
turnstones,  but  I  do  not  find  this  species  recorded  from  the  Pribilofs, 
and  we  were  unable  to  obtain  specimens.  Irides,  Vandyke  brown; 
bill,  olive  black;  tarsi  and  toes  varying  from  clay  color  to  vinaceous 
cinnamon,  and  washed  with  black;  nails,  black. 

68.  Dendragapus  obscums  foliginosns.     Sooty  Grouse. 

We  were  told  that  grouse  were  common  on  the  heights  above  Skag- 
way,  but  although  we  often  found  droppings  we  saw  no  birds,  and  the 
spring  'calling'  of  the  male  had  ceased.  Maddren  and  I  he^ard  a  bird 
that  must  have  been  this  species  '  booming'  far  up  on  the  hillside  from 
the  ravine  above  Glacier  June  8. 

69.  Ganachites  canadensis  osgoodi.    Alaska  Grouse. 
Canachites  canadensis  osgoodi  Bishop,  Auk,  XVII,  114,  April,  1900. 

We  first  met  the  Alaska  grouse  at  Bennett  City,  where  Osgood  shot 
a  laying  female  June  22.  At  Caribou  Crossing  he  found  feathers  of 
this  grouse  in  a  magpie's  nest  and  in  one  of  his  mammal  traps.  At 
Lake  Marsh  he  shot  four  females  and  four  young  July  4-5,  at  Lake 
Lebarge  a  f euiale  July  14,  at  Lower  Lebarge  a  female  and  one  young 
July  17,  and  on  Thirty -Mile  River  an  adult  male  July  19.  He  found 
the  birds  frequenting  the  thickets  of  poplars  and  young  spruces  and 
remarkably  easy  to  approach.  I  saw  a  male  at  Lake  Lebarge  July  16, 
and  shot  a  well-grown  young  near  the  Tatchun  River  July  16,  but 
did  not  meet  with  the  species  elsewhere.  This  bird  was  reported  as 
common  at  Lower  Lebarge  by  the  police  sergeant  stationed  there;  at 
Rampart  City  by  Mr.  Burkman,  and  along  the  Kuskokwim  by  Dr. 
Romig. 

70.  Bonasa  umbellus  umbelloides.     Gray  Ruffed  Grouse. 

I  secured  a  female  and  one  young  bird  on  the  west  shore  of  Lake 
Lebarge  July  14,  and  another  female  that  had  a  brood  of  young,  two- 
thirds  grown,  at  Lower  Lebarge  July  17.  Osgood  took  a  young  bird 
from  a  covey  near  Rink  Rapids  July  22.  The  sergeant  at  Lower 
Lebarge  called  this  species  rare,  but  1  was  told  it  was  common  near 
Rampart  City. 

71.  Lagopus  lagopus.     Willow  Ptarmigan. 

Two  flocks  were  found  on  the  tundra  at  the  Aphoon  mouth  August 
28,  one  alighting  close  to  the  steamer.  Not  seen  at  St.  Michael  until 
September  11,  when  about  one  hundred  appeared.  These  were  seen 
frequently  after  this  date,  but  were  exceedingly  shy.     Most  of  those 
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taken  were  young  birds,  and  all  were  in  full  molt.  The  irides  of  a 
young  male  taken  September  19  were  vandyke  brown;  skin  above 
eye,  rufous;  bill,  slate  black,  whitish  at  tip  and  salmon  buff  at  base  of 
mandible;  nails,  white. 

We  were  told  that  ptarmigan  were  very  abundant  near  Atlin,  British 
Columbia,  at  the  head  waters  of  the  Porcupine  River  and  Birch  Creek, 
near  Rampart  City,  along  the  Kuskokwim,  and  in  winter  at  Glacier 
and  Lower  Lebarge.  Doubtless  some  of  these  statements  refer  to  the 
following  species. 

72.  Lagopii8  mpestris.     Rock  Ptarmigan. 

At  White  Pass  Summit,  June  11  and  13,  we  took  three  males  still  in 
white  plumage  (excepting  a  few  dark  feathers  on  head  and  lower 
neck),  and  saw  a  few  others.  Osgood  found  two  eggs  there,  probably 
of  the  previous  year,  lying  on  the  moss  under  an  alpine  hemlock. 
Dr.  Romig  told  me  that  this  soecies  was  more  common  than  L,  lagopxm 
along  the  Kuskokwim. 

\Lagopus  rupesf/ris  ndsoni.  Nelson  Ptarmigan.  We  were  told  at 
Unalaska  that  this  species  had  been  abundant  during  the  summer  on 
Unalaska  Island,  but  that  the  birds  had  been  almost  exterminated  by 
the  oflScers  of  an  English  man-of-war.  We  saw  none  during  the  day 
and  a  half  we  were  there.] 

73.  Lagopns  leucums.     White-tailed  Ptarmigan. 

Osgood  took  a  white-tailed  ptarmigan  June  8  on  the  summit  of  the 
cliffs  above  Glacier,  and  saw  several  other  ptarmigan,  probably  of  this 
species.  On  June  8  he  found  at  the  same  place,  on  the  moss  under  an 
alpine  hemlock,  f mgments  of  two  ptarmigan  eggs,  sparingly  dotted 
with  brown  as  in  leacurm. 

74.  Circus  hudsonius.     Marsh  Hawk. 

We  saw  one  at  Lake  Marsh  July  8,  one  at  Lake  Lebarge  July  12, 
a  young  bird  on  which  duck  hawks  were  feeding  near  the  Tahkandik 
River  August  7,  one  about  20  miles  above  Circle  August  12,  and  two 
at  Circle  August  16  and  20.  At  the  Aphoon  mouth  I  saw  several 
AugiLst  28.  At  St.  Michael  we  secured  a  young  bird  September  2, 
and  saw  single  marsh  hawks  on  September  6,  7,  and  11.  The  young 
bird  taken  is  noticeably  darker  than  young  from  Dakota  and  New 
England. 

75.  Acoipiter  veloz.     Sharp-shinned  Hawk. 

I  saw  one  at  Lower  Lebarge  July  17,  and  two  near  White  River 
July  30;  Osgood  found  one  feeding  on  a  thrush  near  Charlie  Creek 
August  9;  at  Circle  1  saw  one  August  17  and  shot  an  adult  female 
August  19.     Osgood  found   a   ne.st  of   this   species,  about  15  feet 
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from  the  ground,  in  a  small  spruce  in  the  center  of  an  island  near  the 
Nordenskiold  River  July  22,  and  I  secured  the  female,  whose  crop 
held  the  tibia,  tarsus,  and  toes  of  a  flicker.  The  nest  contained  three 
downy,  but  very  pugnacious  young,  one  infertile  egg,  and  the  remains 
of  a  young  intermediate  sparrow.  I  kept  two  of  the  young  alive 
until  July  31,  when  both  were  well  feathered  and  trying  to  fly  and 
were  as  irascible  as  ever.  The  last  survivor  succeeded  in  getting  out 
of  his  box  w'lile  we  were  moored  at  Dawson,  flew  into  the  Yukon,  and 
was  carried  rapidly  along  by  the  current,  though  struggling  valiantly 
to  reach  the  shore.  I  suspect  that  it  succeeded,  as  I  heard  a  man  who 
hurried  after  it  say  later  that  he  would  have  ^fricasseed  chicken  for 
dinner.' 

76.  Accipiter  atricapillns.    American  Goshawk. 

I  saw  an  adult  flying  high  above  the  shore  of  Lake  Marsh  July  8 
with  a  mammal,  probably  a  ground  squirrel,  in  its  talons. 

77.  Buteo  borealis  calums.    Western  Red-tail. 

This  is  presumably  the  common  hawk  of  the  Upper  Yukon;  for  the 
two  large  hawks  taken  are  this  species,  and  the  numerous  others  seen 
resembled  these  in  appearance,  flight,  and  cry.  About  half  were  in 
the  melanistic  plumage. 

Passing  down  Six-Mile  River  July  1  we  saw  three  large  buteos 
circling,  and  we  noticed  others  frequently,  usually  in  pairs,  until  we 
left  Circle.  Osgood  and  Maddren  found  a  nest  near  Lake  Marsh  July 
5  regarding  which  a  pair  of  these  birds  were  very  solicitous.  It  was 
high  in  a  spruce,  and  was  empty  except  for  a  dead  ground  squirrel. 
On  Fifty -Mile  River  July  10  I  found  a  nest  that  was  about  55  feet  up 
in  a  spruce  and  contained  two  downy  young.  Osgood  shot  the  female, 
which  was  in  light  plumage;  the  male,  a  melanistic  bird,  escaped. 
Osgood  shot  a  melanistic  female  at  Lower  Lebarge  July  17,  and  I 
found  a  pair — one  light,  the  other  dark — near  Fort  Selkirk  July  25. 
These  had  a  nest  that  was  60  feet  up  in  a  spruce  and  contained  two 
young  able  to  fly.  I  saw  another  nest  with  the  birds  about  it  on  an 
island  near  the  White  River  July  31. 

78.  Archibnteo  lagopus.    Rough-legged  Hawk. 

On  September  1,  6,  7,  and  9  we  saw  at  St.  Michael  large  hawks 
which  from  their  proportions  and  flight  were  either  buteos  or  archi- 
buteos.  Osgood  shot  one  on  Whale  Island  September  8,  but  could 
not  retrieve  it.  Mr.  Nelson's  experience  with  the  hawk  family  at  St. 
Michael  leads  me  to  refer  these  birds  to  this  species. 

79.  Haliseetns  albicilla.    Gray  Sea  Eagle. 

Lieutenant  Satterlee,  of  the  Corwin^  found  a  dead  bi^d  of  this 
species  at  Unalaska  October  5,  which  proved  to  be  a  young  female. 
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The  wings  had  been  removed  at  tiie  carpal  joint,  but  the  unruffled 
plumage — the  down  yet  persisting  on  the  ends  of  the  secondaries — 
removes  all  probability  that  it  had  been  a  caged  bird.  This  is  the  first 
record  of  the  occurrence  of  this  species  in  western  North  America, 
although  it  is  common  in  Japan  and  occurs  in  Kamchatka  and  occa- 
sionally on  the  Ciommander  Islands. 

80.  Haliseetns  leucocephalns  alascanus.    Northern  Bald  Eagle. 

We  found  this  bird  common  along  the  Inside  Passage,  especially 
near  Wrangell  Narrows,  and  from  the  steamer  I  noticed  three  occupied 
nests.  We  visited  one  which  was  high  in  a  gigantic  dead  cedar  on  a 
small  island  near  Bocadequadra.  Broken  shells  at  the  foot  of  the  tree 
made  it  probable  that  the  nest  contained  young.  The  female  parent 
was  secured  by  Maddren.  On  the  flats  of  Chilkat  Inlet  June  1  I  saw 
28  eagles  feeding.  Here  I  found  another  occupied  nest  at  least  100 
feet  up  in  a  living  spruce  (it  was  so  high  that  heavy  charges  of  No.  4 
shot  did  the  bird  no  harm).  A  man  passing  by  shot  the  male  with  a 
rifle.  The  next  day  I  saw  the  female  again  on  the  nest.  In  the  interior 
this  bird  is  much  rarer,  though  I  saw  one  at  Log  Cabin  June  20,  and 
another  at  Bennett  June  19.  We  saw  the  birds  occasionally  about  the 
lakes  (I  found  a  deserted  nest  on  Lake  Marsh),  and  once  or  twice 
along  the  river,  the  last  being  observed  near  the  White  River  July  31. 

81..  Falco  msticolns.    Gray  Gyrfalcon. 

A  female  was  caught  in  a  steel  trap  set  on  a  post  at  St.  Michael 
September  21.  Its  stomach  contained  feathers.  The  irides  were 
Vandyke  brown;  tip  of  bill  and  nails,  black;  tarsi,  toes,  cere,  gape, 
and  rest  of  bill,  pearl  gray,  the  bill  changing  to  pearl  blue  on  TnaYilla 
near  commissure. 

82.  Falco  peregrinns  anattun.    Duck  Hawk. 

At  Fort  Selkirk  the  character  of  the  Yukon  Valley  changes,  and 
the  high,  sandy  bluffs  which  have  been  constantly  visible  on  oue  bank 
or  the  other  are  frequently  replaced  by  rocky  cliffs  of  varying  height. 
Flying  about  one  of  these  cliffs  near  Stewart  River  July  31  was  the 
first  duck  hawk  we  noted.  From  that  point  to  the  Yukon  Flats,  a 
few  miles  above  Circle,  a  da}^  seldom  passed  without  our  seeing  or 
hearing  them,  and  from  Camp  Davidson  to  Circle  I  think  there  was 
at  least  one  breeding  pair  every  10  miles.  We  saw  a  number  of  their 
nests  on  shelves  on  the  cliffs,  but  at  this  time,  the  first  half  of  August, 
the  3'oung  had  flown. 

Osgood  secured  a  young  female  August  5  on  the  cliff  known  as 
'  Old  Woman,'  and  an  adult  female  August  7  near  the  Tahkandik  fiiver, 
and  shot  several  others  which  he  failed  to  bag.  I  took  a  young  male 
from  a  family  on  '  Castle  Rock'  August  5.     We  found  that  those  taken 
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had  been  feeding  on  marsh  hawks,  Alaska  jays,  white-winged  cross- 
bills, intermediate  sparrows,  and  varied  thrushes. 

I  saw  two  duck  hawks  near  Nulato  August  24,  and  a  tame  young 
bird  spent  part  of  the  rainy  evening  of  August  30  perched  on  the  back 
of  a  chair  in  the  hotel  at  St.  Michael.  The  cere  and  bill  of  the  young 
male  were  french  gray,  changing  to  black  on  tip  of  bill  and  along 
culmen  and  cere  above;  tarsi  and  toes,  pale,  grayish  green;  soles,  tarsi 
behind,  and  edges  of  scutellse  in  front,  yellow;  nails,  black. 

83.  Falco  peregrinns  pealei.    Peale  Falcon. 

One  flew  around  the  Corwin  when  we  were  some  distance  south  of 
the  Aleutian  Islands  and  out  of  sight  of  land  October  7. 

84.  Falco  columbarius.    Pigeon  Hawk. 

We  saw  a  pigeon  hawk  feeding  on  a  large  vole  near  Charlie  Creek 
August  8.  Osgood  took  a  young  male  at  a  point  12  miles  above  Circle 
August  13,  and  I  saw  one  at  the  Aphoon  mouth  August  28. 

85.  Falco  columbarins  richardsoAi.     Richardson  Merlin. 

At  Circle  August  18  I  shot  a  young  female  merlin  which  is  inter- 
mediate between  colurribarius  and  richardsoni.  In  general  coloring 
both  above  and  below,  it  is  between  typical  examples  of  the  two 
forms  and  approaches  very  closely  a  specimen  of  richa/rdsoni  taken  by 
Captain  Bendire  at  Walla  Walla,  Washington,  December  3,  1880,.  and 
now  in  the  American  Museum  of  Natural  History.  My  bird  has  light 
spots  on  outer  webs  of  primaries  and  six  light  bars  on  tail  similar  to 
those  of  richaTdsoni^  but  the  bars  are  narrower  and  more  interrupted. 
The  crop  and  stomach  contained  the  remains  of  a  red-backed  mouse. 
The  irides  were  vandyke  brown;  cere,  greenish-yellow;  maxilla,  slate 
black  at  tip,  changing  to  greenish-white  toward  cere  and  pale  french 
gray  at  commissure;  mandible,  pale  dull  greenish,  changing  to  pale 
french  gray  toward  tip  and  commissure;  tarsi  and  toes,  straw  yellow, 
the  latter  inclining  toward  sulphur  yellow;  nails,  black.  Mr.  Cant- 
well  writes  in  the  'Osprey'*  of  having  seen  Richardson's  merlin,  but 
does  not  state  that  he  took  specimens.  These  are  the  only  records  for 
this  bird  in  the  Yukon  Valley. 

86.  Falco  sparverius.     American  Sparrow  Hawk. 

We  saw  this  species  at  Log  Cabin  June  14,  Semenow  Hills  July  19 
and  20,  near  the  Tatchun  River  July  23,  near  Fort  Selkirk  July  26, 
about  30  miles  below  Fort  Selkirk  July  28,  and,  I  think,  at  Circle 
August  15.  We  took  specimens  on  July  19  and  28.  This  species  has 
not  previously  been  reported  from  along  the  Yukon. 

^Osprey,  III,  25,  Oct.,  1898. 
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[Panddon  haHaetxis  carol inen^ln,  American  Osprey.  While  the 
steamer  was  anchored  near  Holy  Cross  Mission  August  25,  one  of  the 
passengers,  Mr.  J.  F.  Burkman,  fired  at,  but  failed  to  get,  a  large 
hawk  which  he  was  positive  was  this  species.  As  Mr.  Nelson  records 
it  from  the  Lower  Yukon,  I  see  no  reason  to  doubt  Mr.  Burkman's 
identification.] 

87.  Asio  acoipitrinus.     Short-eared  Owl. 

We  saw  a  short-eared  owl  flying  overhead  at  St.  Michael  on  the 
evening  of  September  7,  and  I  flushed  one  from  some  bushes  on  Whale 
Island  the  next  day.  September  9  I  set  three  steel  traps  near  St. 
Michael  on  poles  in  the  tundra.  One  of  them  failed  to  catch  anything, 
but  before  September  25  the  others  yielded  6  short-eared  owls  and  the 
nails  of  another.  These  birds  had  been  feeding  on  mice  and  shrews. 
Osgood  shot  a  short-eared  owl  at  Unalaska  October  5.  These  speci- 
mens average  slightly  darker^  with  the  white  of  the  face  purer,  than 
fall  birds  from  New  England. 

88.  Scotiaptex  cinerea.    Great  Gray  Owl. 

From  some  low  growth  on  a  steep  hillside  at  Miles  Canyon  July  11 
we  flushed  a  large  gray  owl  that  I  am  confident  was  this  species.  We 
saw  a  mounted  specimen  in  Dawson  August  2  and  I  was  told  at 
Circle  that  an  owl  answering  the  description  of  this  species  had  been 
killed  there  recently. 

89.  Kyctala  tengmalmi.richardsoni.     Richardson  Owl. 

While  lying  awake  under  my  mosquito  netting  in  a  clearing  at  the 
base  of  the  Semenow  Hills  on  the  night  of  July  19  I  saw  a  small, 
round-headed  owl  alight  on  the  limb  of  a  dead  tree  only  a  few  feet 
away.  It  flew  before  I  could  bring  my  gun  to  bear,  but  I  have  no 
doubt  it  was  this  species.  Osgood  took  a  young  bird  near  Rink  Rap- 
ids July  22.  I  was  told  at  Circle  that  a  small  owl  was  common  there, 
and  that  one  had  been  caught  recently. 

90.  ?  Megascops  asio  kennicotti.     Kennicott  Screech  Owl. 

A  reddish-brown  owl,  of  the  size  and  appearance  of  a  screech  owl, 
was  seen  by  Maddren  and  myself  at  Caribou  Crossing  on  the  afternoon 
of  June  27.  We  were  drawn  from  camp  by  its  peculiar  notes,  and 
saw  it  fly  from  a  poplar  across  an  opening  to  a  spruce  thicket.  Later 
that  day  Osgood  caught  a  glimpse  of  another,  or  perhaps  the  same 
bird,  as  it  flew  from  the  top  of  a  small  poplar. 

91.  Bnbo  virginianns  pallescens.     Western  Horned  Owl. 

Owl  pellets,  some  of  them  remarkably  large,  containing  chiefly 
bones  of  i-abbits,  ground  squirrels,  and  red  squirrels,  were  found  in 
great  abundance,  especially  at  Caribou  Crossing  and  on  Windy  Island, 
Lake  Tagish,  but  the  most  careful  hunting  failed  to  disclose  the  owls. 
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On  Fift3'-Mile  River,  near  Lake  Marsh  July  8,  we  heard  the  hoot- 
ing of  a  horned  owl;  and  at  our  camp  at  Lower  Lebargeone  flew  over, 
about  midnight  July  16,  and  lit  in  the  top  of  a  spruce  just  out  of  gun- 
shot. I  hurried  after  it  but  merely  succeeded  in  seeing  the  bird 
swoop  into  the  surrounding  gloom. 

At  our  camp  near  the  Tatchun  River  July  22  one  flew  by  and  set- 
tled for  an  instant  not  far  off;  and  the  next  da}^  Osgood  saw  three 
extremely  light-colored  horned  owls  near  by.  We  also  heard  the  hoot- 
ing of  this  species  near  the  Yukon  at  the  following  places:  Near 
Little  Salmon  River  July  21,  20  miles  below  Fort  Selkirk  July  27, 
20  miles  below  the  Selwyn  River  July  29,  near  the  Tatondu  River 
August  6,  about  15  miles  above  Circle  August  12,  and  opposite  Circle 
August  14.  In  the  last  case  the  identitication  is  not  without  doubt, 
but  the  notes  of  the  others  were  unmistakable. 

[Su7'7iia  ulula  caparoch,  American  Hawk  Owl.  At  B(»nnett,  June 
18-22,  a  bird  with  a  peculiarly  weird  cry  flew  a})out  the  cliffs  above 
our  camp  every  night.  By  a  process  of  elimination  I  have  attributed 
the  serenade  to  this  species.] 

92.  Ceryle  alcyon.     Belted  Kingfisher. 

This  bird  occurs  about  the  Yukon  lakes,  but  in  small  numbei*s. 
Osgood  saw  one  at  Bennett  JUne  20;  I  heard  one  at  Caribou  Crossing 
June  29,  and  saw  another  on  Lake  Lebarge  July  13. 

We  found  kingfishers  fairly  common  on  Fifty -Mile  River,  and  still 
more  common  on  Thirty -Mile  River.  As  the  cliffs  replaced  the  high 
banks  below  Fort  Selkirk  kingfishers  became  fewer,  and  none  were 
seen  after  August  4,  when  we  were  about  40  miles  below  Dawson. 
Young  able  to  fly  were  seen  near  Five-Finger  Rapids  July  22. 

93.  Dryobates  villosns  leucomelas.     Northern  Hairy  Woodpec^ker. 
Osgood  took  a  single  hairy  woodpecker  on  Fifty -Mile  River  a  few 

miles  above  Miles  Canyon  July  10. 

94.  IDryobates  villosus  hyloBCopus.     Cabanis  Woodpecker. 

Near  the  Little  Salmon  River  July  21  I  took  a  young  female  that 
corresponded  in  size  and  plumage  with  some  young  of  this  subspecies. 
It  was  seated  in  the  entrance  to  a  cavity  in  a  burnt  spruce.  This  is 
the  first  record  of  the  occurrence  of  this  bird  in  the  Yukon  Basin. 

95.  PicoideB  arcticng.     Arctic  Three-toed  Woodpecker. 

On  July  1  I  was  attracted  by  the  loud  cries  of  a  young  bird,  and 
traced  the  sound  about  100  yards  through  a  spruce  grove  on  the  bank 
of  Six-Mile  River.  The  noise  proceeded  from  a  full-fledged  young 
woodpecker  of  this  species  that  had  thrust  its  head  out  of  the  opening 
to  its  house  and  kept  up  a  continual  screaming.  With  Osgood's  assist- 
ance, the  nest  was  opened  but  only  this  young  bird  was  found.     The 
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entrance  was  5  feet  8  inches  from  the  ground,  on  the  lower  side  of  a 
living,  slightly  leaning  spruce,  and  the  cavity  was  10  inches  deep. 
Osgood  shot  what  we  both  supposed  was  one  of  the  parents,  for  it  cer- 
tainly canGie  in  answer  to  the  cries  of  the  young;  yet  this  bird  proved 
to  be  a  typical  adult  male  of  P,  americanus  alascensis.  We  saw  no 
other  woodpeckers  there,  except  flickers. 

96.  Picoides  americanns  alasoenslB.     Alaska  Three-toed  Woodpecker. 
Osgood  found  the  remains  of  an  Alaska  three-toed  woodpecker  at 

Haines  June  1,  and  I  shot  a  laying  female  near  Glacier  June  10.  In 
the  Yukon  Valley  we  secured  one  on  Six-Mile  River;  three  on  Fifty- 
Mile  River  above  Miles  Canyon  July  10-11,  two  of  them  young 
adults;  two  on  the  Lewes  River  between  Big  Salmon  and  Little  Salmon 
rivers  July  20-21,  and  two  at  Circle,  August  19-20.  The  young  have 
whiter  backs  than  the  adults. 

97.  SphyrapicHB  ruber.     Red-breasted  Sapsucker. 

I  took  an  adult  male  at  Skagway  Ma}^  31,  and  heard  what  I  suppose 
was  its  mate. 

98.  Colaptes  anratns  IntenB.     Northern  Flicker. 

We  saw  and  heard  flickers  several  times  at  Glacier.  One,  which 
Osgood  flushed  from  a  hole  high  in  a  dead  pine  June  8,  had  yellow  quills. 
In  the  Yukon  Valley  this  is  by  far  the  most  common  woodpecker. 
We  found  it  quite  regularly  from  Log  Cabin  to  Circle,  but,  like  most 
Yukon  birds,  it  was  shy.  At  Caribou  Crossing  June  27  Osgood  secured 
a  female  and  found  her  nest,  containing  8  young  and  3  eggs,  in  a  cavity 
3  feet  from  the  ground  in  a  partly  dead  poplar.  At  Six-Mile  River 
we  found  a  nest  about  6  feet  from  the  ground,  and  at  Lower  Lebarge 
July  17  I  found  7  well-fledged  young  in  a  cavity  about  5  feet  from  the 
ground  in  a  small  dead  tree  in  a  burnt  tract.  July  25  I  took  a  full- 
grown  young  near  Selkirk. 

Adult  flickers  from  Alaska  average  slightly  darker  than  hUeus  from 
Canada  and  farther  south,  the  wings,  tail,  and  bars  of  upperparts 
being  somewhat  blacker,  and  the  light  parts  more  olive  and  less  buflfy. 
Three  young — one  from  near  Fort  Selkirk,  the  others  nestlings  from 
Lower  Lebarge — show  this  difference  in  a  marked  degree,  having  the 
wings,  tail,  and  bars  of  upperparts  deep  black,  and  the  ground  color 
above  smoky  olive,  instead  of  buffy  olive  as  in  lutem;  they  are  even 
darker  than  the  young  of  aiiratiis  from  Florida.  But  the  slightness 
of  the  difference  shown  by  the  adults,  the  small  number  of  specimens 
from  Alaska,  and  the  possibility  that  the  plumage  of  the  three  young 
may  have  been  discolored  by  the  burnt  trees  where  they  were  found — 
though  microscopic  examination  shows  no  sign  of  this — make  their 
sepai'ation  as  a  subspecies  inadvisable  at  present. 
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99.  Chordeiles  virginianns.     Nighthawk. 

From  Caribou  Crossing,  where  I  shot  two  females  June  27,  until 
after  passing  the  mouth  of  the  Tatchun  River  July  24,  we  met  with 
nighthawks  on  numerous  occasions.  I  took  an  adult  male  at  White 
Horse  Rapids  July  11.  These  birds  were  very  fat,  as  might  be  expected 
from  the  abundance  of  flying  insects.  They  are  slightly  darker  than 
virginianvs  from  the  E^t. 

100.  Selasphoms  mfas.    Rufous  Hunmiingbird. 

We  saw  a  rufous  hummingbird  on  'Eagle  Island'  at  Bocadequadra 
May  28.  At  Glacier  Osgood  saw  one  June  6,  and  on  June  10  I  found 
a  nest  with  two  slightly  incubated  eggs  3i  feet  from  the  ground  on 
the  branch  of  a  small  conifer  near  the  falls  of  the  river.  I  secured 
the  female,  and  also  one  of  two  males  which  I  saw  the  same  day  in  the 
open  country  below  Glacier.  On  Lake  Bennett  we  saw  one  opposite 
West  Arm  June  24.  Mr.  George  G.  Cantwell  has  already  added 
both  this  species  and  Chordelles  vtrginlaims  to  the  Yukon  avifauna.^ 

101.  SayomiB  saya  ynkonensis.    Yukon  Phoebe. 
SayomU  mya  yukonemis  Bishop,  Auk,  XVII,  115,  April,  1900. 

Osgood  took  the  type  specimen  of  this  phoebe  on  the  heights  above 
Glacier  June  8,  and  I  saw  one  on  the  mountainside  at  Bennett  June  17. 
We  next  met  the  bird  about  some  cliffs  below  Fort  Selkirk  July  26,  and 
after  this  saw  family  parties  almost  daily.  Near  Stewart  River  July 
31,  we  saw  a  pair  about  their  nest  on  the  face  of  a  cliff  a  few  feet 
above  the  water.  After  passing  Charlie  Creek  August  10,  we  saw 
no  more  until  we  reached  Circle,  where  I  killed  a  young  one  August 
19.  Full-grown  young  were  taken  July  30.  The  note  is  harsh,  some- 
what resembling  that  of  Contapm  richardsoni^  but  louder  and  shriller. 
We  found  the  birds  only  about  the  cliffs,  or  the  steep,  grass-grown 
banks  of  the  Yukon,  a  favorite  perch  being  rocks  along  the  shore. 
Those  we  met  in  August  seemed  to  be  migrating  up  the  river. 

102.  ContopnB  borealis.    Olive-sided  Flycatcher. 

At  Six-Mile  River  I  took  a  pair  July  1,  the  female  ot  which  had 
finished  laying.  A  bird  which  I  heard  near  I^.nnett  June  20,  and  a 
large  flycatcher  which  I  shot,  but  could  not  find,  at  Caribou  Crossing 
June  25,  I  believe  were  this  species. 

103.  Contopus  richardsoni  satnratus.    Alaska  Wood  Pewee. 
('(mlojnts  richardsoni  mturatus  Bishop,  Auk,  XVII,  116,  April,  1900. 

Osgood  took  a  wood  pewee  at  Skagway  May  30,  and  I  two  males  at 
Haines  June  2.  In  the  Yukon  Valley,  from  Windy  Island,  Lake 
Tagish,  where  I  took  a  male  June  80,  until  we  passed  Little  Salmon 
River  July  21,  we  often  he^ird  this  bird's  'pee-ah'  coming  from  the 

^Osprey,  III,  25,  (Vt.,  1H9S. 
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wooded  banks.  We  next  saw  the  bird  about  12  miles  above  Circle, 
where  I  took  a  pair  August  14.  It  was  more  common  at  Miles  Can- 
yon than  elsewhere  on  the  Yukon,  and  here  on  July  11  I  found  an 
unfinished  nest  (which  resembled  that  of  C.  r^hardsoni)  in  the  fork 
of  a  half -dead  poplar  about  10  feet  from  the  ground.  No  form  of 
wood  pewee  has  previously  been  recorded  from  the  Yukon. 

104.  Empidonax  trailli  alnortim.     Alder  Flycatcher. 

We  first  found  this  species  July  26  at  Fort  Selkirk,  where  the  Pelly 
River,  from  the  Rocky  Mountains,  joining  the  Lewes,  forms  the 
Yukon,  and  hardly  lost  it  again  until  we  reached  Circle;  later  I  heard 
one  15  miles  below  Fort  Yukon  on  August  21.  Wherever  we  landed 
we  found  this  or  the  Hammond  flycatcher  in  the  alders  and  willows. 
Full-grown  young  in  juvenile  plumage  were  taken  on  Augusts.  The 
adults  are  apparently  typical  alnorum^  having  the  greener  upperparts, 
more  conspicuous  wing  bars,  and  shorter  bill  of  this  form. 

105.  Empidonax  haminondi.     Hammond  Fl^'catcher. 

We  saw  several  Hammond  flycatchers  at  Skagway,  and  collected 
three.  I  took  one  at  Glacier  June  8,  and  another  on  a  hill  above 
Caribou  Crossing  June  26.  After  this  we  did  not  again  meet  with 
the  bird  until  about  15  miles  below  Selwyn  River,  where  Osgood  shot 
a  young  one  July  29.  From  that  point  to  Charlie  Creek  it  was  almost 
equally  common  with  Eiivpidonax  t  aln<jrum^  frequenting  the  same 
localities;  but  after  passing  Charlie  Creek,  August  9,  we  saw  no  more 
of  it.  The  young  secured  were  molting.  The  male  collected  at 
Caribou  Crossing  is  unusually  pale  for  liammondi^  but  this  is  doubtless 
the  result  of  wear,  as  the  same  thing  is  shown  in  Contopus  saturatxis 
and  Ilylocichia  almw. 

106.  Pica  pica  hndsonica.     American  Magpie. 

Maddren  saw  a  pair  at  Caribou  Crossing  June  26,  and  Osgood  found 
their  deserted  nest.  At  Fort  Selkirk  July  26  I  took  two  young — 
male  and  female — which  had  just  assumed  first  winter  plumage.  They 
were  feeding  about  the  houses  of  the  town.  I  was  told  that  another 
young  bird  had  been  seen  there  recently. 

107.  Cyanocitta  stcUeri.     Steller  Jay. 

Osgood  found  the  remains  of  a  Steller  jay  in  the  woods  at  Haines 
June  1. 

108.  Perisoreus  canadensis  famifrons.    Alaska  Jay. 

We  first  met  this  bird  at  Log  Cabin,  noted  it  also  at  Bennett  and 
Caribou  Crossing,  and  found  it  conmion  from  Lake  Marsh  to  Circle, 
generally  in  families.  Between  White  River  and  Circle  it  was  less 
common  than  farther  up  the  Yukon.     I  saw  one  15  miles  above  Fort 
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Yukon,  heard  several  at  Hendricks  Station  August  25,  and  saw  one  at 
St.  Michael  September  18. 

Adults  had  completed  the  summer  molt  by  July  20;  the  young  were 
in  full  juvenile  plumage  on  June  20,  and  in  first  winter  plumage  on 
August  20.  The  molt  is  complete  in  the  adults,  while  in  the  young 
the  wings  and  tail  remain  unchanged. 

The  adults  collected  are  all  intermediate  between  capitalis  and 
fumifrons;  each  has  a  black  orbital  ring,  but  this  is  broader  in  those 
from  Circle.  All  those  in  juvenile  plumage  have  the  head  dull  plum- 
beous, like  the  back,  as  m  fumifrojin, 

109.  Corvns  corax  principalis.     Northern  Kaven. 

Of  all  the  birds  we  met  the  raven  occurred  most  regularly.  On 
our  entire  trip  down  the  Yukon  hardly  a  day  passed  without  our  see- 
ing the  birds  in  twos  and  threes.  We  saw  a  few  at  Wrangell,  found 
them  more  conunon  at  Wrangell  Narrows,  saw  several  at  Skagway, 
and  noticed  the  wing  of  one  at  Glacier.  A  few  were  noted  across 
White  Pass  at  Middle  Lake  and  they  were  abundant  at  Log  Cabin. 
A  flock  of  at  least  200  was  observed  at  the  latter  place  June  20,  and 
another  of  60  at  Bennett  two  days  later.  During  September  at  St. 
Michael  we  saw  them  frequently,  but  never  in  large  numbers.  At 
Unalaska  they  were  abundant  and  remarkably  tame. 

An  adult  taken  on  June  20  is  in  full  molt;  a  young  taken  July  22 
is  in  juvenile  plumage;  on  one  taken  August  23  the  body  feathers  of 
the  first  winter  plumage  have  replaced  most  of  the  juvenile,  and  the 
change  is  complete  in  one  taken  September  9. 

[Cormm  amenccmiis.  American  Crow.  I  was  told  by  one  of  the 
prospectors  whom  I  met  on  a  Yukon  steamer  that  the  crow,  as  well  as 
the  northern  raven,  occurs  at  the  head  waters  of  the  Porcupine.] 

110.  Corvus  canrinns.    Northwest  Crow. 

Common  on  '  Eagle  Island '  at  Bocadequadra,  where  Osgood  found 
a  finished  but  empty  nest  May  28.  Crows  were  very  common  near 
Vancouver  June  26,  but  we  saw  none  after  leaving  Bocadequadra. 

111.  Scoleoophagns  carolinus.    Rusty  Blackbird. 

Two  blackbirds  which  1  saw  at  Log  Cabin  June  15  were  probably 
this  species,  and  1  was  told  that  rusty  blackbirds  had  been  abundant 
there  a  few  days  before  our  visit. 

Osgood  took  a  specimen  near  Fort  Yukon  August  21,  and  I  saw  a 
small  flock  at  the  Aphoon  mouth  August  28.  I  was  informed  that 
these  birds  breed  in  large  numbers  on  the  tundra  by  the  Kuskokwim 
and  at  the  head  of  the  Porcupine. 

[Coccothraustes  vespertinus  montamcs.     Western  Evening  Grosbeak. 
A  prospector  told  me  that  a  grosbeak,  whose  description  answered 
4494— No.  19^ 6 
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that  of  thi«  species,  was  common  on  the  Copper  River.     He  assured 
me  it  was  not  the  pine  grosbeak,  which  he  knew  well.] 

[Pinicola  eniccledtor  cUnscemis,  Alaska  Pine  Grosbeak.  A  red  bird 
with  dark  wings — certainly  not  a  crossbill — which  I  saw  at  Lake  Marsh 
July  8  was  probably  a  pine  grosbeak,  but  we  did  not  meet  with  any 
others  during  our  trip.  I  was  told  this  bird  occurs  along  the  Porcu- 
pine.] 

112.  Lozia  curvirostra  minor.     Red  Crossbill. 

Osgood  took  a  red  crossbill  and  saw  another  at  Unalaska  October  5. 
We  did  not  take  any  along  the  Yukon,  but  I  feel  positive  that  a  red 
male  crossbill  which  I  shot  at  Lake  Lebarge  July  16,  but  could  not 
find,  belonged  to  this  species. 

113.  Lozia  lencoptera.    White- winged  Crossbill. 

Crossbills  in  flocks  of  from  half  a  dozen  to  one  hundred  individuals 
were  often  seen  from  Lower  Lebarge  to  Charlie  Village  July  16  to 
August  11.  Most  of  these  flocks  were  probably  I^ucoptera^  and  some 
certainly  were.  They  were  exceedingly  restless,  and  the  only  ones 
taken  (besides  those  found  in  the  crop  of  a  duck  hawk),  were  three 
young  at  Camp  Davidson  August  5-6. 

114.  Lencosticte  griseonncha.     Aleutian  Leucosticte. 

We  saw  a  number  of  Aleutian  leucostictes  on  St.  George  October  3. 
At  Unalaska  I  saw  a  flock  of  about  twent}'^  and  another  of  two  young 
October  5,  and  secured  an  adult  and  one  of  the  young.  The  latter  is 
in  juvenile  plumage,  feathers  of  the  first  winter  appearing  only  on  the 
sides  of  the  chest. 

115.  Leucosticte  tephrocotis  littoralis.    Hepburn  Leucosticte. 

We  found  this  bird  only  at  White  Pass  Summit,  where  Osgood  took 
two  males  and  I  one  female  June  13.  It  is  doubtless  this  species  of 
Leucosticte  to  which  Cantwell  refers  in  his  paper  on  the  '  Birds  of  the 
Yukon  Trail.' ^ 

116.  Acanthis  homemanni  ezilipes.    Hoary  Redpoll. 

I  secured  two  young  from  a  flock  about  15  miles  above  Circle 
August  13,  and  Osgood  one  from  a  flock  at  Circle  August  19.  I  saw 
several  at  the  Aphoon  mouth  August  27,  and  we  found  them  rather 
common  in  small  flocks  at  St.  Michael  during  September.  All  taken 
were  young  and  were  molting  from  juvenile  to  first  winter  plumage. 

117.  Acanthis  linaria.    Redpoll. 

We  saw  several,  usually  in  pairs  and  very  shy,  at  Bennett  June  17. 
One  stopped  for  an  instant  on  a  bush  close  to  our  tent.  Near  Qiarlie 
Village  I  saw  a  male  in  high  plumage  August  11. 

^Osprey,  III,  25,  Oct.,  1898.       , 
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118.  SpinuB  pinuB.     Pine  Siskin. 

A  very  restless  family  of  this  species  was  seen  on  Windy  Island, 
Lake  Tagish,  June  30,  and  Osgood  secured  one.  I  saw  one  at  Lower 
Lebarge  July  18,  and  took  one  from  a  small  flock  near  the  Selwyn 
River  July  29,  and  Osgood  one  from  a  large  flock  near  Sixty-Mile 
Creek  July  31.  We  saw  a  large  flock  near  Dawson  August  1,  a  few 
near  Forty-Mile  Creek  August  4,  and  Osgood  saw  one  15  miles  above 
Circle  August  12.  Flocks  of  either  this  bird  or  redpolls  were  heard 
near  the  Tatondu  River  and  Charlie  Creek  August  7-8.  I  find  no 
former  record  of  this  species  for  the  Yukon  Valley. 

119.  PasBerina  nivaliB.     Snowflake. 

At  White  Pass  Summit  I  shot  a  female  June  12  that  had  an  old 
fracture  of  the  wing,  which  had  healed  in  such  a  manner  as  to  make 
long  flight  impossible.  I  was  informed  snowflakes  had  been  very 
abundant  there  earlier  in  the  year.  At  St.  Michael  I  saw  two  Septem- 
ber 16,  and  a  flock  of  about  twenty  September  19.  Osgood  took  one 
from  a  small  flock  September  25,  and  I  three  on  September  28. 

Snowflakes  were  common  on  St.  George  October  3,  but  the  two 
young  taken  ( $  and  9 )  are  indistinguishable  from  those  from  St. 
Michael,  and  have  bills  smaller  than  the  young  of  toymsendi. 

120.  CalcarinB  lapponicus  alaBcenslB.     Alaska  Longspur. 

I  saw  several  small  flocks  at  the  Aphoon  mouth  August  27,  and 
secured  one  specimen.  A  few  were  found  at  St.  Michael  the  last  of 
August,  and  large  flocks  there  September  1-2.  After  that  several 
were  seen  almost  every  day  until  September  22,  when  the  last  were 
taken.  Osgood  saw  several  at  St.  George  October  3,  and  I  saw  one 
at  Unalaska  October  5. 

121.  AmmodramuB  BandwichenslB.    Sandwich  Sparrow. 

A  few  were  seen  at  Unalaska  October  5-6,  and  two  young  secured. 

122.  AmmodramuB  sandwichenBlB  alaudinus.  Western  Savanna 
Sparrow. 

I  saw  several  savanna  sparrows  on  the  marshes  of  Chilkat  Inlet 
June  1,  and  we  took  one  at  Haines,  one  at  Skagway,  and  two  at 
Glacier.  Several  pairs  were  found  on  the  marshes  near  Log  Cabin, 
a  few  at  Caribou  Crossing,  and  one  pair  on  an  island  in  Lake  Tagish. 
They  were  fairly  common  about  Lake  Marsh,  and  Osgood  found  a  set 
of  four  eggs  there,  securing  the  female  July  5.  After  leaving  Lake 
Marsh  these  sparrows  were  not  seen  again  until  we  reached  the  Alaska 
boundary,  when  I  took  a  young  August  5.  Osgood  took  a  young 
specimen  from  a  flock  near  Charlie  Village  August  10,  and  yoimg 
were  common  at  Circle  August  14-19.  I  saw  a  number  at  the 
Aphoon  mouth  August  27-28,  and  we  found  a  few  at  St.  Michael  up 
to  September  11. 
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Breeding  8pe<?iraens  from  the  Yukon  lake  region  are  indistinguish- 
able in  size  and  color  from  almtdlnu^  from  North  Dakota.  Those  from 
Haines  and  Glacier  are  larger  in  bill  and  other  me^asurements,  slightly 
darker,  and  more  buffy,  but  evidently  belong  to  the  same  form.  A 
male  taken  at  Skagway  May  31  is  identical  in  color  with  a  female 
savamia  taken  in  Connecticut  about  the  same  date,  but  in  measure- 
ments intermediate  between  sandwlchensis  and  alauddmis.  Young 
birds  from  St.  Michael  and  the  Yukon  below  Camp  Davidson  resem- 
ble closely  the  young  of  savanna  in  coloring,  and  have  bills  slightly 
shorter  and  deeper  than  adult  al<mdinus  from  the  Yukon  lakes,  but 
are  larger  and  have  longer  wings  and  tails  than  the  latter. 

123.  Zonotrichia  lencophrys  gambeli.^    Intermediate  Sparrow. 

Descending  from  the  bleak,  snow-covered  rocks  of  White  Pass,  we 
reached  at  Portage  June  14  a  countr}'  of  a  more  luxuriant  vegetation. 
Here  the  intermediate  sparrow  appeared,  and  it  stayed  with  us  con- 
stantly until  we  left  Circle,  August  20.  At  Fort  Gibbon  August  23 
I  saw  one  adult  and  one  young.  With  the  exception  of  the  bank 
swallow,  this  is  the  most  abundant  species  inhabiting  the  Yukon  Basin. 

At  Log  Cabin  June  20  I  took  a  laying  female;  on  Windy  Island 
June  30  Osgood  took  a  young,  able  to  fly,  and  at  Lower  Lebarge  I 
shot  one  molting  into  first  winter  plumage.  We  found  young 
abundant  in  this  plumage  at  Circle  August  15-20,  but  saw  no  adults. 
This  species  has  two  distinct  songs.  That  most  often  heard  is  a  very 
mediocre  performance,  but  the  other,  which  I  heard  in  its  full  perfec- 
tion only  on  a  hill  at  Caribou  Crossing  June  26,  and  about  2  a.  m.  on 
Fifty-Mile  River  July  9,  possesses  all  the  sweetness  and  clearness  of 
the  song  of  Z.  aUncollis.  By  July  15  the  song  season  was  practically 
over,  but  I  heard  one  bird  singing  as  late  as  August  10. 

124.  Zonotrichia  coronata.    Golden-crowned  Sparrow. 

Osgood  found  the  golden-crowned  sparrow  on  the  heights  above 
Glacier  June  5.  It  was  common  at  White  Pass  summit  June  11-14, 
and  was  the  only  bird  we  saw  along  the  trail  to  Portage  June  14.  We 
thought  we  heard  it  singing  at  Log  Cabin.  The  song  does  not  equal 
those  of  others  of  the  genus.  Osgood  found  an  almost  finished  nest 
in  a  conifer  at  Summit  Lake  June  12.  It  was  composed  of  sticks  and 
moss,  lined  with  grass,  and  placed  about  2^  feet  from  the  ground. 
The  next  day  I  shot  a  female  that  contained  an  egg  ready  for  the  shell. 

125.  Spizella  monticola  ochracea.    Western  Tree  Sparrow. 

At  Haines  I  took  a  female  June  2.  At  Caribou  Crossing  we  took 
two  pairs  June  29,  one  of  them  with  a  nest  containing  three  fresh  eggs. 
The  nest  was  buried  in  the  moss  at  the  base  of  a  clump  of  willows  in 

*  This  is  the  species  formerly  known  as  Zonotrichia  leucophrys  intermedia  Ridgway. 
See  Ridgway,  Auk,  XVI,  3G-37,  1899. 
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a  willow  swamp  near  the  lake,  and  it  was  composed  of  fine,  dry  grasses, 
lined  with  feathers,  covered  externally  with  a  thick  coating  of  living 
moss.  The  eggs,  which  average  0.80  by  0.67  inches,  are  pale  pea  green, 
heavily  mottled  over  the  entire  surface  with  reddish  fawn  color.  At 
Lake  Marsh  July  8  I  took  an  adult  female,  and  15  miles  above  Circle 
August  8  a  young  bird  molting  from  the  striped  juvenile  into  the  fall 
plumage.  The  species  was  abundant  at  Circle,  and  a  number  were 
seen  on  an  island  15  miles  above  Fort  Yukon  August  21.  I  saw  one 
at  the  Aphoon  mouth  August  27,  and  noticed  seven  during  September 
at  St.  Michael,  taking  the  last  September  21. 

126.  Spizella  socialis  arizons.    Western  Chipping  Sparrow. 

We  found  this  species  almost  daily  from  Log  Cabin  to  Dawson,  or 
between  June  15  and  August  1.  In  point  of  numbers  it  follows  the 
intermediate  sparrow  and  the  slate-colored  junco.  It  was  last  observed 
about  10  miles  below  Dawson  August  3,  but  the  range  of  the  species 
may  extend  much  farther  north,  as  a  large  flock  seen  near  the  Selwyn 
River  July  29  showed  that  the  fall  migration  had  begun. 

We  found  a  nest  with  four  eggs  at  Lake  Bennett  June  24,  large 
young  in  a  neat  on  Lake  Tagish  June  30.  Young  able  to  fly  were  met 
with  at  Lake  Marsh  July  5,  and  a  set  of  three  eggs  on  Thirty -Mile 
River  July  18.  The  nests  were  in  small  spruces,  one  4  inches  and 
another  about  3  feet  from  the  ground. 

Yukon  chipping  sparrows,  females  especially,  average  darker  than 
typical  arizfmcB^  but  coincide  in  measurements.  Turner  reports  this 
species  from  Fort  Yukon.* 

127.  Junco  hyemalis.    Slate-colored  Junco. 

From  Log  Cabin  to  Circle  this  bird  occurs  everywhere,  contest- 
ing with  the  intermediate  sparrow  for  supremacy  in  numbers.  Two 
broods  are,  I  think,  regularly  reared.  Females  taken  at  Log  Cabin 
and  Bennett  had  finished  laying.  On  Windy  Island  June  30  I  shot 
a  young  bird  able  to  fly,  and  on  the  east  shore  of  Lake  Tagish 
the  following  day  saw  one  pair  building  a  nest  and  another  feeding 
young.  Maddren  found  a  nest  with  four  fresh  eggs  at  Lake  Mai'sh 
July  4,  Osgood  one  with  three  fresh  eggs  at  Lower  Lebarge  July  16, 
and  I  one  with  five  young  on  Thirty-Mile  River  July  18,  and  another 
with  four  just  hatched  young  near  the  Tatchun  River  July  23.  By 
July  20  young  in  striped  plumage  were  common,  and  August  2  I  took 
one  near  Dawson  molting  into  first  winter  plumage.  The  slate-colored 
junco,  the  intermediate  sparrow,  and  the  western  chipping  sparrow 
were  most  common  about  brush  heaps  left  by  lumbermen,  weed-grown 
clearings  resulting  from  forest  fires,  and  cabins  of  the  towns.  Every 
nest  found  was  sunk  in  the  ground  to  the  rim  in  an   open  place 

»Contril).  Nat.  Hist.  Alaska,  174,  1886. 
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under  a  weed  or  a  tussock  of  grass.  One  contained  a  few  dark  hairs 
besides  the  usual  line  grass  lining.  Twenty  adults  differ  f  rora  eastern 
summer  specimens  of  hyemalis  only  in  having  in  both  sexes  bills  aver- 
aging 0.02  inch  longer  (measured  from  the  nostril). 

128.  Junco  hyemalis  oregonus.    Oregon  Junco. 

Tolerably  common  at  Skagway  and  more  so  at  Haines.  At  Skagway 
I  took  a  female  and  four  fresh  eggs  May  31.  The  nest,  of  dried  grass 
lined  with  short,  white  hairs,  was  sunk  in  the  ground  and  concealed  by 
dead  weeds  under  a  birch  only  about  30  feet  above  the  water  of  Lynn 
Canal. 

129.  Junco  hyemalis  conneotens.     Shufeldt  Junco. 

Maddren  took  a  female  at  Glacier  June  7,  a  male  was  taken  near 
White  Pass  City  June  9,  and  Maddren  saw  several  near  there  that 
day.  I  took  a  male  below  Glacier  June  10,  and  saw  and  heard  a 
number  singing  a  few  hundred  feet  above  White  Pass  City,  where  the 
spruce  woods  gave  place  to  more  open  country.  Their  song  is  quite 
distinct  from  that  of  oregonus.     This  is  a  new  record  for  Alaska. 

130.  Melospiza  melodia  rnfina.     Sooty  Song  Sparrow. 

We  heard  seveml  singing  at  Skagway  May  31,  and  Osgood  saw 
some  at  Haines  June  2.  At  Haines  I  took  a  male  June  1,  and  a  pair, 
the  female  of  which  had  finished  laying,  June  2. 

131.  Melospiza  cinerea.    Aleutian  Song  Sparrow. 

Abundant  at  Unalaska,  October  5-7,  frequenting  the  roofs  of  build- 
ings, lumber  piles,  wharves,  beaches,  and  weeds  of  the  level  country 
and  hillsides.  The  males  were  singing  constantly,  their  song  having 
the  usual  song  sparrow  character,  but  not  the  usual  strength  or  beauty. 

132.  Melospiza  lincolni.     Lincoln  Sparrow. 

At  Log  Cabin  June  15  we  saw  what  was  apparently  a  Lincoln 
sparrow.  Osgood  took  a  female  and  a  set  of  five  fresh  eggs  near 
Lake  Marsh  July  5,  I  another  female  on  the  west  shore  July  8,  and 
we  heard  several  singing  near  the  lake.  The  nest  found  was  composed 
of  coarse  grass  lined  with  fine,  and  was  in  a  tuft  of  grass  in  a  swamp, 
about  4  inches  above  the  water.  We  again  met  this  species  at 
Lower  Lebarge,  near  Fort  Selkirk,  near  the  White  River,  at  Camp 
Davidson,  at  Charlie  Village,  15  miles  above  Circle,  and  at  Circle, 
where  one  was  taken  August  19.  July  27  a  full-grown  young  was 
taken,  and  August  12  one  that  had  almost  finished  molting  into  win- 
ter plumage. 

133.  Melospiza  lincolni  striata.    Forbush  Sparrow. 

A  Lincoln  sparrow  which  Osgood  saw  at  Haines  June  1  should  be 
referred  to  the  northwestern  subspecies. 
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134.  Passerella  iliaoa.    Fox  Sparrow. 

A  wave  of  sparrows  occured  at  Circle  August  19  just  after  a  frosty 
night,  and  among  other  species  I  saw  a  single  fox  sparrow.  The  bird 
was  too  close  to  leave  identification  doubtful. 

135.  Passerella  iliaoa  townsendi.^    Townsend  Fox  Sparrow. 

Osgood  saw  one  at  Skagway,  and  we  noticed  several  at  Glacier  which 
were  exceedingly  shy.  Osgood  collected  two  at  Glacier  June  8-9,  one 
of  which  was  too  badly  shot  to  preserve;  the  other  Mr.  Ridgway 
pronounces  somewhat  nearer  this  form  than  annecteris. 

136.  Petrochelidon  lnnifrong.    Cliff  Swallow. 

This  species  was  common  at  Log  Cabin  June  15  and  20.  At  Cari- 
bou Crossing  we  saw  a  few  June  29,  probably  members  of  the  small 
colony  breeding  on  the  cliffs  of  an  island  in  Lake  Tagish  July  1.  We 
next  saw  cliff  swallows  near  the  Hootalinqua  River  July  19,  and  from 
this  point  to  a  few  miles  above  Dawson,  August  1,  we  frequently  met 
with  colonies  of  varying  size,  the  largest  being  near  White  River. 
Their  nests  were  attached  to  cliffs  bordering  the  river,  except  at  Fort 
Selkirk,  where  they  were  breeding  under  the  eaves  of  houses.  Full- 
fledged  young  were  taken  July  25,  and  I  think  the  absence  of  this  spe- 
cies below  Dawson  was  due  to  their  having  already  migrated.  I  was 
told  that  both  cliff  and  bank  swallows  were  exceedingly  abundant 
along  the  Porcupine. 

137.  Hinindo  erythrogagtra  unalagchkensig.'    Alaska  Swallow. 

A  few  were  flying  over  the  marshes  of  Chilkat  Inlet  June  1;  I  heard 
that  they  were  common  at  White  Pass  City  June  9,  and  we  saw  two 
about  the  buildings  of  White  Pass  Summit  June  10.  At  Log  Cabin 
they  were  common  on  June  l-i,  15,  and  20,  and  on  the  lajst  date  I  took 
a  male.  A  few  were  noticed  at  Bennett  June  19-21.  I  refer  all  seen 
to  this  subspecies,  for  all  had  remarkably  long  tails.  The  single 
specimen  taken  had  a  length  of  7.96  inches,  wing  4.68  inches,  tail  4.10 
inches,  fork  of  tail  2.33  inches.  The  forehead,  lower  wing-coverts, 
and  abdomen  are  more  highly  colored  than  eastern  skins  of  If,  erythrO' 
gastra^  and  the  shafts  of  the  long  tail  feathers  are  whitish. 

138.  Tachycineta  bicolor.    Tree  ^wallow. 

I  saw  several  at  Skagway  May  31  and  June  3,  and  over  the  Chilkat 
marshes  June  1.  We  saw  others  near  Caribou  Crossing  June  29;  one 
July  6  and  a  pair  July  7  at  Lake  Marsh;  and  seveml  at  Miles  Canyon 
July  11.  A  few  miles  above  Fort  Selkirk  July  25  I  saw  several  enter- 
ing and  leaving  an  old  flicker  hole  in  a  dead  spruce. 

'Auk,  XVII,  30,  Jan.,  1900. 

»Rept.  Fur-Seal  Investigations,  1896-97,  pt.  3,  422,  1899. 
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139.  Tachycineta  thalassma.     Violet-^reen  Swallow. 

Mr.  Cantwell  ^  has  already  added  this  species  to  the  list  of  birds  known 
to  inhabit  the  Yukon  Valley.'  We  saw  a  single  male  among  flocks  of 
bank  swallows  flying  over  Fifty-Mile  River  above  Miles  Canyon  July 
11  and  another  between  White  Horse  Rapids  and  Lake  Lebarge.  On 
July  18  I  took  a  male  from  several  that  we  saw  near  Hootalinqua, 
and  at  the  Semenow  Hills  July  20  Osgood  secured  a  female,  finding 
her  nest  with  four  young  in  a  crevice  in  the  cliffs.  Maddren  shot  a 
young  July  28.  After  this  we  frequently  saw  colonies  of  from  six 
to  ten  birds  of  this  species,  and  one  near  White  River  that  must  have 
contained  over  fifty. 

They  were  nesting  a}>out  the  cliffs  as  a  rule,  but  several  times  we 
saw  them  enter  holes  in  banks  similar  to  those  of  CUvicola  rtparia^ 
while  at  Fort  Selkirk  they  were  nesting  in  the  interstices  between  the 
logs  of  the  cabins.  We  often  met  with  small  colonies  until  within  15 
mUes  of  Circle,  but  after  August  5  they  kept  so  high  about  the  cliffs 
that  identification  was  possible  only  by  their  characteristic  twitter. 
The  two  adult  males  have  green  rumps. 

140.  CUvicola  riparia.     Bank  swallow. 

We  found  a  small  colony  nesting  at  the  northern  end  of  Lake 
Tagish  July  1,  and  a  larger  one  on  the  west  shore  of  Lake  Marsh  July 
7,  but  we  were  entirely  unprepared  for  the  great  abundance  of  this 
species  on  Fifty-Mile  River  above  Miles  Canyon.  There  almost  every 
bank  was  honeycombed  with  their  holes.  Along  the  rest  of  the  Yukon 
as  far  as  Circle  bank  swallows  were  common  and  often  abundant,  but 
after  August  1  their  former  presence  was  generally  manifested  only 
by  the  deserted  holes.  At  Circle  I  saw  about  thirty  August  17,  and 
a  single  bird  on  the  following  day.  Eggs  advanced  in  incubation 
were  found  July  7,  and  by  the  22d  the  young  were  flying,  and  all 
acting  as  if  preparing  to  migrate.  As  it  grew  dusk  on  the  evening 
of  August  5  we  watched  a  large  flock  which  circled  over  the  Yukon, 
rising  higher  with  each  revolution,  and  at  last  disappeared  toward 
-some  mountains  due  south. 

14:1.  Ampelis  garmlus.     Bohemian  Waxwing. 

We  saw  several  on  Six-Mile  River  Jul}^  1,  two  at  Lake  Marsh  July 
7,  x)ne  on  Fifty-Mile  River  July  10,  two  pairs  (one  of  which  was 
secured)  at  Miles  Canyon  July  11,  one  at  Lower  Lebarge  July  16,  two 
about  a  mile  apart  on  Thirty-Mile  River  July  18,  and  four  near  the 
Selwyn  River  July  28.  We  took  two  adults  and  three  young  from  a 
flock  of  twenty  about  15  miles  below  the  Selwyn  July  29,  and  four 
from  a  similiar  flock  near  Sixty-Mile  Creek  July  31.  We  saw  them 
again  at  the  Chandindu  River  August  4,  Camp  Davidson  August  5, 
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60  miles  above  Circle  August  11,  and  15  miles  lower  August  12. 
The  female  taken  July  11,  which  lacked  the  wax  tips  on  the  second- 
aries, contained  an  egg  ready  for  the  shell.  The  young  resemble  those 
of  A,  cedrorum^  but  are  grayer,  have  less  white  on  the  abdomen,  no 
pale  streaking  above,  and  have  the  wings,  tail,  and  lower  tail- 
coverts  like  adult  gamdus.  They  lack  the  cinnamon  suffusion  of  the 
head  of  the  adult,  have  only  a  few  black  feathers  on  the  throat,  a 
much  shorter  crest,  the  wax- like  tips  of  the  secondaries  peach-blossom 
pink  instead  of  scarlet,  and  the  lower  tail-coverts  paler.  A  still 
younger  bird  than  the  two  described  is  obscurely  streakexi  with  whitish 
both  on  back  and  lower  pai'ts.  On  one  of  the  young  the  wax  tips  are 
very  small. 

In  habits  and  notes  the  Bohemian  wax  wing  closely  resembles  the 
common  cedar  waxwing.  Two  males  that  we  noticed  while  descending 
Thirty-Mile  River  were  perched  on  the  topmost  sprays  of  tall  spruces, 
uttering  a  lisping  whistle  at  frequent  intervals.  One  of  them  flew 
after  a  passing  insect  in  the  manner  of  a  flycatcher.  Flocks  were 
easily  approached,  and  when  one  bird  was  shot  the  rest  would  scatter, 
and  each  would  alight  on  the  top  branch  of  some  spruce  and  utter  a 
characteristic  call  note.  This  note,  which  we  often  heard  from  pass- 
ing flocks,  was  similar  to  the  whistle  just  mentioned.  The  birds  that 
we  collected  had  been  feeding  on  the  purple  berries  of  some  uniden- 
tified plant. 

142.  Helminthophila  oelata.    Orange-crowned  Warbler. 

Osgood  took  an  adult  male  at  Caribou  Crossing  June  26;  la  female 
and  two  young  20  miles  below  Fort  Selkirk  July  27,  and  a  young  near 
Dawson  August  2.  Osgood  secured  an  adult  and  one  young  at  Camp 
Davidson  August  5  and  6,  and  I  saw  one  young  15  miles  above  Fort 
Yukon  August  21.  All  taken  were  in  alders  or  willows  close  to  the 
water. 

143.  Helminthophila  oelata  lutesoens.    Lutescent  Warbler. 
Common  at  Haines,  where  we  took  five  eJune  1  and  2. 

144.  Helminthophila  peregrina.    Tennessee  Warbler. 

Found  only  at  Caribou  Crossing,  where  I  heard  four  males  singing 
and  secured  three  of  them  June  26  and  27.  They  were  in  compam- 
tively  open  swamps  of  willows  and  low  spruces. 

145.  Dendroioa  SBstiva  mbiginosa.^    Alaska  Yellow  Warbler. 

I  am  positive  I  often  heard  the  song  of  this  species  at  Bennett  June 
17-22.  I  took  an  adult  male  at  Caribou  Crossing  June  27,  and  think 
1  he^rd  the  song  about  Lake  Marsh.     An  adult  female  was  taken  by 
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Osgood  near  the  Nordenskiold  River  July  22,  and  family  parties  were 
often  found  in  the  alders  and  willow  thickets  between  the  Pelly  River 
and  Circle.  I  took  a  young  from  a  small  flock  15  miles  above  Fort 
Yukon  August  21,  saw  one  at  the  Aphoon  mouth  August  28,  and  a  few 
I  thought  this  species  at  Hendricks  Station  August  25.  Birds  from 
the  Yukon  Valley  do  not  differ  from  those  of  the  Alaska  coast.  A 
young  female  is  duller  above  and  more  buffy  below  than  the  young 
female  of  D,  oestiva. 

146.  Dendroica  ooronata  hooveri.*     Hoover  Warbler. 

We  found  Hoover  warblers  common  at  Skagway,  Glacier,  Log 
Cabin,  and  Caribou  Crossing,  and  also  noted  them  at  Haines,  Bennett, 
Lake  Tagish,  Miles  Canyon,  White  River,  Sixty -Mile  Creek,  and  12 
miles  above  Circle.  At  Skagway  May  31  they  were  still  in  flocks, 
but  at  Glacier  June  4-10  they  seemed  to  be  mated  and  settled  for  the 
summer.  At  Log  Cabin  we  found  a  flock  June  15,  but  five  days  later 
those  still  remaining  there  were  beginning  to  nest.  A  small  flock  seen 
on  an  island  near  Sixty-Mile  Creek  August  1  showed  that  the  return 
migration  had  begun.  I  took  a  young  in  striped  plumage  August  1. 
Adult  males  average  paler  below  than  typical  D.  coronata^  the  black 
markings  being  narrower,  thus  giving  an  effect  of  broad  longitudinal 
markings  rather  than  black  clouding  on  the  chest.  Eight  specimens 
of  both  sexes  average  slightly  larger  in  length  of  wing  and  tail  than 
the  corresponding  sexes  from  eastern  and  centi*al  United  States.  In 
six  males,  the  exposed  culmen  averages  0.02  inch  longer  than  in  males 
from  Connecticut,  but  the  bill  from  nostril  averages  the  same,  as  do 
both  measurements  in  females.  In  juvenile  plmnage  hooveri  is  darker 
than  coronata^  the  black  markings  are  broader  and  blacker,  both 
above  and  below,  and  the  brownish  edgings  to  the  feathers  greatly 
restricted— entirely  wanting  on  the  lower  parts  and  middle  back. 

147.  Dendroica  striata.     Black-poll  Warbler. 

At  Log  Cabin  June  15  this  species  was  common,  but  on  my  return 
June  20  I  saw  only  one  pair — which  I  secured — and  one  other  male. 
July  5  I  took  a  male  at  Lake  Marsh.  Two  birds  taken  at  Caribou 
Crossing  are  somewhat  smaller  than  average  specimens  from  Dakota 
and  Connecticut. 

148.  Dendroica  townsendi.    Townsend  Warbler. 

Osgood  took  a  male  at  Skagway  May  31.  At  Glacier  it  was  tolera* 
bly  common  in  the  dense  woods  of  spruce  and  fir,  and  unquestionably 
nesting;  altogether  we  noticed  about  twenty  individuals  during  our 
stay.  Osgood  took  an  adult  at  the  southern  end  of  Lake  Marsh  July 
1,  and  I  an  adult  female  and  young  female  on  the  west  shore  of  Lake 
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Lebarge  July  14.  The  juvenile  plumage  differs  from  that  of  D,  vlrens 
only  in  being  slightly  less  brown  on  crown  and  back.  This  is  a  new 
species  for  the  Yukon  Valley. 

149.  Seinrus  noveboracensis  notabilis.     Grinnell  Water  Thrush. 

The  first  sound  that  I  heard  on  the  morning  of  August  1,  when  we 
were  on  a  small  island  about  10  miles  below  Sixty-Mile  Creek,  was  the 
unmistakable  alarm  note  of  the  water  thrush.  This  was  the  first  time 
we  had  met  with  this  species,  and  before  starting  that  morning  on  our 
daily  Yukon  drift,  Osgood  and  I  each  secured  a  young  bird.  Near 
Forty -Mile  Creek,  Tatondu  River,  and  Charlie  Creek  water  thrushes 
were  again  met  with.  At  Circle  I  saw  several  August  16-20,  took  one 
15  miles  above  Fort  Yukon  August  21,  and  saw  two  in  a  thicket  at 
the  Aphoon  mouth  August  28.  The  young  in  fall  plumage  taken  on 
the  Yukon  are  clove-brown  above,  including  wings  and  tail — far  darker 
than  is  usual  in  notabUis — and  have  darker  streaks  below. 

150.  Wilsonia  pusilla.    Wilson  Warbler. 

Osgood  took  an  adult  female  near  the  Chandindu  River  August  4, 
and  I  a  young  female  near  Charlie  Village  August  11  and  a  young 
male  25  miles  above  Circle  August  12.  I  also  saw  one  30  miles  below 
Circle  August  20.  These  birds,  while  not  typical  jnmlla^  are,  like 
those  of  the  Lower  Yukon,  nearer  it  than  pUeolata, 

151.  Wilsonia  pusilla  pileolata.    Pileolated  Warbler. 

We  found  this  the  most  abundant  bird  at  Glacier  June  5-10,  fre- 
quenting the  alder  thickets  from  the  valley  as  far  as  they  extended  up 
the  hills.  I  saw  a  yellow  warbler  I  thought  this  species  on  White  Pass 
Summit  June  12.  Pileolated  warblers  were  common  at  Log  Cabin, 
Bennett,  and  Caribou  Crossing,  and  I  am  confident  I  heard  them 
singing  at  Lake  Marsh.  Adult  males  from  Glacier  resemble  normal 
pileolata  closely,  but  have  the  back  rather  more  green;  those  from  the 
Yukon  Valley,  while  having  the  orange  forehead  and  lower  parts  of 
this  form,  have  the  duller  green  back  of  jmsiUa. 

[MotaeUla  ocularis,  Swinhoe  Wagtail.  On  the  morning  of  August 
28  the  Robert  Kerr^  on  which  I  was  a  passengei,  was  hindered  from 
proceeding  by  a  gale  and  low  water  on  the  bar,  and  was  made  fast  to 
the  bank  at  the  Aphoon  mouth  of  the  Yukon.  As  I  came  on  deck  I 
saw  half  a  dozen  white  wagtails  fly  about  the  vessel  and  settle  in  the 
grass  close  by.  While  I  returned  for  my  gun  they  left,  but  a  thor- 
ough acquaintance  with  Motacilla  aJba  in  Egypt,  where  it  is  abundant 
during  the  winter,  leaves  me  no  doubt  that  these  birds  were  wagtails.] 

152.  Anthus  pensilvanious.    American  Pipit. 

A  male  taken  at  Skagway  June  3  was  probably  a  belated  migrant. 
On  the  heights  above  Glacier  Osgood  saw  several  June  5,  and  we 
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found  them  common  at  Summit  June  11-13.  A  female  taken  June  13 
was  laying,  and  a  fresh  })ut  empty  nest  I  found  the  same  day  I  attrib- 
uted to  this  species,  no  other  being  near.  This  nest  was  loosely 
formed  of  fine  dry  grass  in  a  hollow  in  the  deep  moss  which  covered 
the  almost  perpendicular  side  of  a  bowlder  lying  on  a  hill  high  above 
Summit,  only  a  small  hole  for  entrance  showing  in  the  moss.  We 
often  saw  the  song-flight  at  Smnmit.  Launching  himself  with  a  sharp 
preliminary  '  chip '  from  one  of  the  granite  bowlders  that  abound 
there,  the  male  would  rise  rapidly  to  a  height  of  a  hundred  feet  or 
more,  uttering  a  sweet,  clear  song.  After  poising  high  in  air  and 
repeating  this  song  for  several  minutes  the  singer  would  slowly  float 
toward  earth  and  alight  100  yards  from  where  he  started,  soon  to  repeat 
the  same  performance.  We  found  a  pair  on  the  heights  above  Ben- 
nett June  17,  and  a  few,  possibly  members  of  one  family,  at  Circle 
August  15-20. 

153.  Cinolus  mezicanns.     American  Dipper. 

We  colle<*ted  a  female  and  set  of  four  fresh  eggs  at  the  falls  at 
Glacier  June  8.  A  single  ouzel  seen  farther  down  the  river  June  10 
was  probably  the  mate  of  the  ore  taken.  Osgood  also  took  one  at 
Unalaska  October  5. 

154.  Anorthura  hiemalis  paciflca.     Western  Winter  Wren. 

We  noticed  a  few  at  Glacier  June  4-10,  and  I  took  a  male  there 
June  6. 

155.  Anorthura  alascensis.    Alaska  Wren. 

I  saw  one  at  St.  George  October  3,  and  we  collected  five  at  Unalaska 
October  5.     The  young  were  then  molting. 

156.  Sitta  canadensis.     Red-breasted  Nuthatch. 

I  took  a  male  at  Skagway  May  31  and  another  near  Log  Cabin 
June  20,  and  heard  one  on  an  island  at  the  junction  of  the  Lewes  and 
Pelly  rivers  July  26.  This  species  has  not  heretofore  been  noted  in 
the  Yukon  Valley. 

157.  Parus  atrioapillus  septentrionalis.      Long-tailed  Chickadee. 

We  took  this  species  at  Bennett  June  19,  west  shore  of  Lake  Ben- 
nett June  24,  Caribou  Crossing  June  26,  Lake  Marsh  July  7,  and  Lake 
Lebarge  July  15,  but  did  not  notice  it  again  until  we  reached  the  Lower 
Yukon,  although  chickadees  were  heard  several  times  whose  specific 
identity  was  not  determined.  Thirty  miles  below  Holy  Cross  Mission 
I  took  two  August  25,  and  at  the  Aphoon  mouth  I  saw  a  small  flock 
August  28.  Young  able  to  fly  were  taken  July  7.  One  taken  August 
25  had  completed  the  molt  into  first  winter  plumage,  while  an  adult 
taken  the  same  day  was  in  fresh  plumage. 
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158.  Pams  hndsonions  evura.'     Yukon  Chickadee. 

We  took  the  Yukon  chickadee  at  Caribou  Crossing  June  27,  Lake 
Tagish  June  30,  Lake  Marsh  July  5,  and  Lake  Lebarge  July  14,  and 
after  reaching  Thirty-Mile  River  July  19,  found  it  regularly  distrib- 
uted in  families  or  large  flocks  all  the  way  to  Fort  Yukon,  15  miles 
above  which  I  saw  a  flock  August  21.  At  St.  Michael  I  took  a  young 
female  in  tirst  winter  plumage  September  20.  Young  able  to  fly  were 
first  taken  July  5  and  molting  birds  August  13.  We  took  adults  in 
full  molt  June  27,  and  one  in  which  the  molt  was  almost  completed 
July  24. 

159.  Pams  mfescens.    Chestnut-backed  Chickadee. 

We  found  a  few  at  Haines  and  Skagway,  and  I  took  one  and  heard 
another  at  Glacier  June  5.  A  female  taken  at  Skagway  June  3  had 
finished  laying. 

160.  Eegnlns  satrapa  olivaceus.     Western  Golden-crowned  Kjnglet. 
Tolerably  common  at  Glacier;  often  heard  but  seldom  seen,  and 

difficult  to  procure.     A  female  that  I  took  June  10  had  the  last  egg 
ready  for  the  shell. 

161.  Eegnlns  calendnla.    Ruby-crowned  Kinglet. 

I  took  a  male  at  Log  Cabin,  and  on  June  20,  between  that  point 
and  Bennett,  heard  another  singing.  Osgood  took  two  young  speci- 
mens, one  at  Lower  Lebarge  July  17,  and  the  other  20  miles  below 
Dawson  August  4. 

162.  Eegnlns  calendnla  grinnelli.*    Sitka  Kinglet. 

At  Skagway  I  heard  a  Sitka  kinglet  singing  May  31,  and  at  Haines 
took  a  male  and  heard  another  singing  June  1.  At  Glacier  I  took  a 
male  «Tune  6,  and  during  our  stay  heard  two  or  three  others  singing. 
While  the  Log  Cabin  bird  is  normal  caleiidida^  the  Haines  and  Glacier 
birds  have  the  more  olive  back  and  darker  sides  of  crown  of  grirvneUL 

163.  Myadestes  townsendi.    Townsend  Solitaire. 

On  the  heights  above  Bennett  I  took  an  adult  male  June  17.  On 
the  hot  noon  of  June  26,  while  seated  on  the  summit  of  a  hill  some 
1,500  feet  above  Caribou  Crossing,  I  heard  the  most  beautiful  bird 
song  that  has  ever  delighted  my  ear.  It  seemed  to  combine  the 
strength  of  the  robin,  the  joyousness  and  soaring  quality  of  the  lK)bo- 
link,  and  the  sweetness  and  purity  of  the  wood  thrush.  Starting  low 
and  apparently  far  away,  it  gained  in  intensity  and  volume  until  it 
filled  the  air,  and  I  looked  for  the  singer  just  above  my  head.  I 
finally  traced  the  song  to  a  Townsend  solitaire  that  was  seated  on 

» Auk,  XVII,  118,  April,  1900.  « Auk,  XIV,  399,  1897. 


Digitized  by  VjQOQ  IC 


94  NORTH    AMERICAN   FAUNA,  [no.  19. 

a  dead  tree  about  150  yards  away,  pouring  forth  this  volume  of  melody 
without  leaving  its  perch.  The  singer  came  close  enough  later  to 
make  identification  certain. 

Osgood  and  Maddren  saw  one  at  Lake  Lebarge  July  14.  Osgood 
took  an  adult  at  Miles  Canyon  July  11,  another  at  the  Semenow  Hills 
July  20,  a  young  in  the  spotted  plumage  20  miles  below  the  Selwyn 
River  July  29,  and  another  young  30  miles  above  the  White  River 
July  30.  I  saw  an  adult  near  the  Selwyn  River  July  29,  and  took  a 
molting  adult  near  Sixty-Mile  Creek  August  1.  Mr.  Cantwell  found 
this  species  in  the  Yukon  Valley. 

164.  Hylociohla  alioifle.     Gray-cheeked  Thrush. 

Several  thrushes  which  we  heard  singing  on  the  west  shore  of  Lake 
Marsh  July  8  were,  I  think,  this  species,  as  their  song  differed  from 
that  of  the  dwarf,  hermit,  and  Alma  thrushes.  1  saw  two,  but  they 
were  so  shy  that  1  could  not  secure  either.  Near  Sixty-Mile  Creek, 
July  31, 1  took  a  young  in  spotted  plumage,  which  was  with  the  3'oung 
of  abnm  which  Osgood  shot.  At  Circle  I  took  a  young  in  first  winter 
plumage,  also  with  almce, 

165.  Hylocichla  ustnlata  almse.^    Alma  Thrush. 

This  is  the  conmion  thrush  of  the  Yukon  basin,  occurring  every- 
where from  Log  Cabin  to  Circle,  perhaps  in  largest  numbera  at 
Caribou  Crossing  and  Lake  Marsh.     Fifteen  miles  above  Fort  Yukon 

1  took  one,  and  saw  others  August  21.  We  found  many  nests, 
usually  6  to  10  feet  from  the  ground  in  thick  growths  of  young 
spruces,  but  none  contained  eggs.  A  nest  containing  four  young 
just  hatched,  which  I  found  at  Caribou  Crossing  June  25,  was  about 
8  feet  from  the  ground  in  a  thicket  of  small  spnices.  The  nest  resem- 
bled that  of  //.  u,  swainsoni.  At  Miles  Canyon  July  11  we  saw 
young  able  to  fly.  Osgood  took  young  in  spotted  plumage  Jul}'^  31, 
but  those  taken  August  20  had  assimied  first  winter  plumage. 

They  were  usually  silent  by  day,  but  sang  frequently  during  the 
short  nights.  At  Caribou  Crossing,  the  last  of  June,  their  song  could 
be  heard  constantly  from  8  p.  m.  to  8  a.  m.,  one  taking  up  the 
strain  as  another  stopped.  The  song  is  much  superior  to  that  of 
Hylocichla  aonalaschkce  and  almost  equal  to  that  of  H,  fuscescens.  It 
has  whispered  notes  like  that  of  H.  mustdiiius.  By  the  middle  of 
July  the  song  season  was  practically  over,  though  we  heard  one  of 
the  birds  singing  July  23.  When  the  nights  became  really  dark  in 
August,  I  often  heard  the  call-note  of  this  bird  near  our  camp  between 

2  and  3  a.  m. 


1  Auk,  XVII,  119,  April,  1900. 
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166.  Hylocichla  aonalaschkse.     Dwarf  Hermit  Thrush. 

We  heard  several  singing  at  Skagway,  and  Osgood  took  one  at 
Haines  June  2.  At  Glacier  they  were  tolerably  common,  and  we 
secured  several,  but  they  were  very  shy,  keeping  in  the  thickets  dur- 
ing the  day  and  singing  for  several  hours  in  the  evening  from  the 
topmost  spray  of  some  spruce  well  up  the  mountainside.  Several 
thrushes'  nests  in  small  spruces  6  to  8  feet  from  the  ground  were 
empty,  for  which  condition  the  abundant  red  squirrels  were  probably 
responsible.  At  Log  Cabin  and  Bennett  we  heard  a  few  singing,  and 
at  Caribou  Crossing  Osgood  took  one  June  27. , 

167.  Hylocichla  aonalaschkffi  pallasi.    Hermit  Thrush. 

About  15  miles  below  Little  Salmon  River  July  22  we  secured  a 
pair,  whose  nest,  containing  four  well-grown  young,  Osgood  had  found 
the  evening  before.  Far  from  selecting  the  secluded  nesting  site  usual 
with  this  species,  this  pair  had  placed  their  nest  between  two  small 
bunches  of  flowers  on  an  open  southern  hillside,  just  above  a  small 
piece  of  burnt  poplar  woodland,  and  exposed  to  the  full  glare  of  the 
sun. 

168.  Memli  migratoria.     American  Robin. 

Tolerably  common  at  Haines  and  Skagway,  but  not  found  at  Gla- 
cier. At  Haines  I  took  a  female  and  four  well-incubated  eggs  June  2. 
Robins  were  common  at  Log  Cabin  June  15,  and  were  found  regu- 
larly, but  in  gradually  decreasing  numbers,  until  August  1,  when  the 
last  was  noted  near  Sixty-Mile  Creek.  A  flock  seen  July  29  showed 
that  the  southern  migration  had  commenced.  We  found  an  empty 
nest  30  miles  below  Dawson  and  heard  that  the  birds  bred  near  Fort 
Yukon. 

Although  robins  were  by  no  means  common  at  Caribou  Crossing,  I 
found,  on  June  25,  13  empty  nests,  most  of  them  evidently  built 
that  year,  and  4  empty  nests  of  the  Alma  thrush,  in  a  small  patch  of 
spruces.  The  red  squirrels  which  lived  in  a  hollow  tree  near  by 
probably  knew  the  location  of  most  of  these  nests.  Osgood  took  a 
well-grown  young  robin  here  on  June  26. 

169.  Hesperocichla  n»via.    Varied  Thrush. 

At  Haines  I  saw  several  June  1,  and  Osgood  took  one  June  2.  At 
Glacier  varied  thrushes  were  rather  common,  but  exceedingly  shy. 
About  an  hour  before  sunset  they  would  fly  to  the  top  of  some  tall 
tree  and  repeatedly  utter  a  long-drawn,  plaintive  whistle  until  dark- 
ness fell.  Sometimes  on  cloudy  days  we  would  hear  their  song,  but 
it  was  infrequent  and  had  about  stopped  when  we  left  Glacier,  June 
11.  We  next  saw  this  species  near  the  Tatchun  River,  where  I  took 
a  young  bird  July  23.     Thirty  miles  below  Dawson  we  took  young, 
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and  met  with  the  birds  several  times  until  August  21,  when  large 
flocks  were  seen  near  Fort  Yukon. 

At  Glacier  I  found  on  June  7  a  nest  containing  four  eggs,  varying- 
from  fresh  to  several  days  incubated.  It  was  very  large,  built  of 
sticks  and  moss  and  lined  with  dry  grass,  and  was  situated  15  feet 
from  the  ground,  near  the  top  of  a  small  spruce  growing  in  dense 
woods  a  short  distance  from  the  river.  When  I  put  my  hand  on 
the  tree,  the  female  flew  from  the  nest  with  a  hoarse,  cackling  cry  and 
settled  a  few  feet  away;  the  male  did  not  appear.  The  eggs  average 
1,25  by  0.84  inches  and  are  nile  blue  sparingly  spotted  with  6cru  drab 
and  seal  brown. 

170.  Sazioola  oenanthe.    Wheatear. 

Osgood  saw  two  young  wheatears  at  Circle  August  19,  and  secured 
one.  At  the  Aphoon  mouth  I  shot  one  on  August  27,  which  fell  into 
the  river  and  was  carried  away  by  the  rapid  current,  but  I  saw  the 
white  rump  plainly. 

171.  Sialia  arctica.    Mountain  Bluebird. 

We  found  a  pair  on  Fifty-Mile  River  a  short  distance  above  Miles 
Canyon  July  10.  The  next  day  I  secured  the  female  and  found  the 
nest  with  four  well-incubated  eggs  in  a  hole  about  8  feet  from  the 
ground  in  a  dead  spruce  in  the  midst  of  a  burnt  tract,  July  22  I 
shot  a  male  near  the  point  where  Fifty -Mile  River  empties  into  Lake 
Lebarge.     Mr.  Cantwell  also  found  this  species  on  Fifty-Mile  River. 
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Abies  lasiocarpa,  9, 16. 
Acanthis  exilipe8,82. 

linaria,82. 
Accipiter  atricaplllufl,  73. 

velox,  72. 
Actitis  macularia,  69. 
^chmophoms  oeciden  talis,  57. 
iEgialitis  semipalmata,  70. 
Alaska  tundra  district,  15-16. 
Albatross,  short-tailed,  60-61 . 
Alce8giga8,23. 
Alnus  sinuata,  9, 16. 
Amelanchler  ainifolia,  10. 
Ammodramus  alaudinus,  83-84. 

sandwichensia,  83. 
AmpelLs  garrulus,  88-^. 
Anas  boschas,  61-62. 
Andromeda  polifolia,  15. 
Anorthura  alascensis,  92. 

pacifica,  92. 
Anser  gambeli,  64. 
An  thus  pensilvanicus,  91-92. 
Archibuteo  lagopiis,  73. 
Arctomys  caligatus,  31-32. 
Arctostaphylos  uvaur8i,9,10. 
Arenaria  melanocephala,  71. 
Artemisia  arctica,  16-16. 

frigida,ll,12. 
Asio  accipitrinus,  76. 
Auklet,  least,  58. 
Aythyaaffini8,62. 

marila,  62. 
Baldpate,  62. 
Bat,  little  brown,  45. 
Bear,  Alaska  grizzly,  41. 

black,  41. 
Beaver,  American,  82. 
Betula  glandulosa,  9, 10. 

nana,  16. 

papyrifera.ll. 
Birds,  classified  lists  of,  61-57. 
Blackbird,  rusty,  81. 
Bluebird,  mountain,  96. 
Bonasa  umbelloides,  71. 
Brachyramphus  marmoratus,  68. 
Branta  hutchinsi,  64. 
Bubo  pallescens,  76-77. 
Buffalo  berry,  10. 
Buffle-head,63. 
Buteo  calurus,  73. 
Calcarius  alascensis,  88. 
Calidris  arenaria,  67. 
Canachites  osgoodi,  19, 71. 
Canadian  Yukon  district,  10-13. 
Can  is  occiden  talis,  40. 
Caribou,  barren  ground,  23. 

mountain,  22. 
Cassiopea  tetragona,  15. 
Castor  canadensis,  32. 
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Cepphus  colmnba,68. 
Ceryle  alcyon,  77. 
Chameecistus  procmnbens,  16. 
Chameenerion  angustlfolium,  13. 
Charadrius  fulvus,70. 
Charitonetta  albeola,63. 
j  Chen  hjrperborea,  64. 
j  Chickadee,  chestnut-backed,  93. 
I         long-tailed,  92. 
'         Yukon,  93. 

^  Chipmunk,  gray-headed,  28-29. 
Chordeiles  yirginianus,  79. 
Cinclus  mexicanus,  92. 
Circus  hudsonius,  72. 
Clangula  americana,  62. 
Clivicola  rlperia,88. 
Coccothraustes  montanus,  81-82. 
Colaptes  luteus,  78. 
Colymbus  holboelli,  57. 
Contopus  borealis,  79. 

saturatus,  19, 79-80. 
Cormorant,  pelagic,  61. 

red-faced,  61. 

violet-green,  61. 
Corvus  americanu8,81. 

caurinus,81. 

principalis,  81. 
Crane,  little  brown,  65. 
Crossbill,  red,  82, 

white- winged,  82. 
Crow,  American,  81. 

northwest,  81. 
Cr3rmophilus  f  ullcarius,  66. 
Curlew,  Hudsonlan,  69. 
Cyanocitta  stelleri,  80. 
Dafila  acuta,  62. 
Dendragapus  fullginoeus,  71. 
Dendroica  hooveri,  90. 

rubiginosa,  89. 

striata,  90. 

townsendi,  90-91. 
DIcrostonyx  alascensis,  20, 88. 

nel8oni,20,38. 
Diomedea  albatrus,  60-61. 
Dipper,  American,  92. 
Dryobates  hyloscopus,  77 

leucomelas,  77. 
Duck,  harlequin,  63. 

lesser  scaup,  62. 

scaup,  62. 
Eagle,  gray  sea,  78. 

northern  bald,  74. 
Eider,  Pacific,  63. 
Empetrum  nigrum,  9, 10. 
Empidonax  alnorum,  80. 

hammondi,  80. 
Equlsetnm,  13, 14. 
Erethizon  myops,20,38. 
Entamlas  canlceps,  19,28-29. 
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Evotomys  alascensis,  85. 

dawsoni,  M. 
F&lco  anatam,  74. 

columbarius,  75. 

pealel,75. 

ricbardsonl,  75. 

rufiticolu£,  74. 

8parveriuB,75. 
Falcon,  Peale,  75. 
Faunal  di0trict«,  8-18. 
Fiber  spatiUtis,  19,36-87. 
Fisher,  44. 

Flicker,  northern,  78. 
Flycatcher,  alder,  80. 

Hammond,  80. 

olive-dded,  79. 
Fox,  Hall  Island,  41. 

red,  41. 
Fratercula  comiculata,  57. 
Fulmar,  Pacific,  61. 
Fulmarus  glupi8cha,61. 
Gallinago  delicata,  65. 
(}avia  arctica,  57. 

imber,  57. 
Goat,  mountain,  25. 
Golden-eye,  American,  62. 
Gooee,  American  white-fronted,  64. 

emperor.  64. 

Hutchins,  64. 

lesser  snow,  64. 
Goshawk,  American,  73. 
Grebe,  Holboell,  57. 

western.  57. 
Grosbeak,  Alaska  pine,  82. 

western  evening,  81-82 
Grouse,  Alaska,  71. 

gray  ruffed,  71. 

sooty,  71. 
Grus  canadensis,  65. 
Guillemot,  pigeon,  58. 
Gull,  American  herring.  59. 

Bonaparte,  60. 

glaucous-winged,  59. 

Point  Barrow,  59. 

Sabine,  60. 

short-billed,  59-60. 
Gulo  luscus,  44. 
Gyrfalcon,  gray,  74. 
Hare,  Alaska  arctic,  40. 

Dall  varying,  40. 
Harelda  hyemalis,  68. 
Haliseetus  alascanus,  74. 

albicilla,  73. 
Hawk,  duck,  74. 

American  sparrow,  75 

marsh,  72. 

pigeon,  75. 

rough-legged,  73. 

sharp-shinned,  ?2. 

western  red-tailed,  73. 
Helminthophlla  celata,  89. 

lutescens,  89. 

peregrina,  89. 
Helodromas  cinnamomeus,  68. 
Hesperocichla  naevia,  95-96. 
Hesperomys  arcticus,  88. 
Heteractitis  Incanus,  69. 
Uirundo  unalaschkensLs,  87. 


Histrionicus  histrionicus,  68. 
Hudsonian  Yukon  district,  13-15. 
Himimingbird,  rufous.  79. 
Hylocichla  alicise,  94. 

almae,  94. 

aonalaschkee,  95. 

pallasi.  95. 
Jseger,  long-tailed,  68. 

parasitic,  58. 
Jay.  Alaska,  80-81. 

Steller,  80. 
Junco,  Oregon,  86. 

Shufeldt,  86. 

slate-colored,  85-86. 
Junco  connectens,  86. 

hyemalis,  85-86. 

oregonus,  86. 
Juniperus  nana,  9, 10, 13. 
Kalmia  glauca,  10. 
Kingfisher,  belted,  77. 
Kinglet,  ruby-crowned,  93. 

8itka,  93. 

western  golden-crowned.  93. 
Kittiwake,  Pacific,  6s. 

red-legged,  58. 
Lagopus  lagopus,  71. 

leucuriLs  72. 

nelsoni,  72. 

rupestris,  72. 
Larix  americana,  14. 
Lams  barro\ianu8,  59. 

brachyrhjTichus,  59-60. 

glaucescens,  59. 

Philadelphia,  60. 

smithsouianus,  69. 
Ledum  grcenlandicum,  10. 

palustre,  15. 
Lemming,  Alaska,  38. 

Nelson  pied,  3S. 

Yukon,  37-88. 
Lemmus  alascensis,  20,  as. 

yukonensis,  20,  87-38. 
Leparg>'rsea  canadensis,  10. 
Lepus  dalli.  20.  40. 

othus,  20,  40. 

saUens,  19,  89-10. 
Leucosticte,  Aleutian,  82. 

Hepburn,  82. 
Leucosticte  griseonucha,  82. 

littoralis,  82. 
Longspur,  Alaska,  88. 
Loon,  57. 

black-throated,  57. 
Loxia  leucoptera,  82. 

minor,  82. 
Lunda  cirrhata,  57. 
Lutra  canadensis,  41. 
Latreola  Ingens,  19,  42. 
Lynn  canal  district,  8-9. 
Lynx,  arctic,  40. 
Lynx  mollipilosu8,20,40. 
Magpie,  American,  80. 
Mairania  alpina,  15. 
Mallard,  61-62. 
Mammals,  list,  22. 
Mareca  americana,  62. 
Marmot,  hoar>-,  31-32. 
Marten,  Alaska.  43-44. 
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Megascops  kennicotti,  76. 
Melospiza  clnerea,  86. 

Uncolnl,  86. 

ruflna,  86. 

striata,  86. 
Merganser,  American,  61. 
Merganser  americanus,  61. 
Merlin,  Richardson,  75. 
Memla  migratoria,  96. 
Mierotus  dnimmondl,  85-86. 

mordax,  17, 35. 

operarius,  36. 

xanthognathus,  86. 
Mink,  Alaska,  42. 
Moose,  Alaska,  23. 
Motacllla  ocularis,  91. 
Mouse,  Alaska  jumping,  38. 

Arctic  white-footed,  83. 

Bangs  white-footed,  32-33. 

Dall  lemming,  87. 

Dawson  red-backed,  34. 

tundra  red-backed,  35. 
Murre,  Pallas,  58. 
•  Murrelet,  marbled,  58. 
Mus  decumanus,  32. 
Mnskrat,  northwest,  86-37. 
Hustela  aeUosa,  19,48^4. 

pennanti,  44. 
Myadestes  townsendi,  93-M. 
Myoeotis  alpestris,  10. 
Myotis  lucifugus,  45. 
Neotoma  saxamans,  19,33-84. 
Nettion  carolinensls,  62. 
New  species,  19. 
Nighthawk,  79. 
Numenius  hudsonicus,  69. 
Nuthatch,  red-breasted,  92. 
Nyctala  richardsonl,  76. 
Oceanodroma  furcata,  61. 
Ochotona  collaris,  88-39. 
Oidemia  americana,  63. 

deglandi,  63. 

perspicillata,  63-64. 
Old-squaw,  63. 
Olor  columbianu8,65. 
Oreamnos  montanus,  25. 
Osprey,  American,  76. 
Otter,  American,  41. 
Ovisdalli,  24-25. 

8tonei,24. 
Owl,  great  gray,  76. 

American  hawk,  77. 

Kennicott  screech,  76. 

Richardson,  76. 

short-eared,  76. 

western  homed,  76-77. 
Pandion  carolinensis,  76. 
Parus  evura,  93. 

ruf  escens,  93. 

septentrionalis,  92. 
Pas8erellailiaca,87. 

townsendi,  87. 
Passerina  nivalis,  88. 
Perisoreus  fumifrons,  80-81. 
Peromyscus  arcticus,  88. 

oreas,  32-33. 
Petrel,  forked-tailed,  61. 
Petrochelidon  lunlf rons,  87. 


Pewee,  Alaska  wood,  79-80. 
Phalacrocorax  pelagicus,  61. 

robustus.  61. 

urile,61. 
Phalarope,  northern  65. 

red,  65. 
Phalaropus  lobatus,  65. 
Philacte  canagica,  64. 
Phoebe,  Yukon,  79. 
Pica  hudsonica,  80. 
Picea  canadensis,  10. 

sitchensis,  9. 
Picoides  alascensis,  78. 

arcticus,  77-78. 
Pika,  Alaska,  38-39. 
Pinicola  alascensis,  82. 
Pintail,  62. 
PInus  murrayana,  9, 13, 16, 17. 

sitchensis,  9. 
Pipit,  American,  91-92. 
Plover,  black-bellied,  70. 

Pacific  golden,  70. 

semipalmated,  70. 
Polemonlum  humile,  10. 
Populus  balsamifera,  9. 

tremuloides,  8, 9. 
Porcupine,  Alaska,  38. 
Ptarmigan,  Nelson,  72. 

rock,  72. 

white-tailed,  72. 

willow,  71. 
Puffin,  homed,  57. 

tufted,  57. 
Putorius  alascensis,  48. 

arcticus,  42-43. 

eskimo,20,48. 

richardsonl,  42. 
Raugifer  arcticus,  28 

montanus,  22. 

tarandus,23. 
Rat,  northern  bushy-tailed,  83-S4. 

Norway,  32. 
Raven,  northern,  81. 
Redpoll,  82. 

hoary,  82. 
Regulus  calendula,  93. 

grinnelli,93. 

olivaceus,  93. 
Reindeer,  domesticated,  2.S. 
Ribes  laxiflomm,  9. 
Rissa  brevIro6tri8,68. 

pollicaris,58. 
Robin,  American,  9.'). 
Rosa  cinnamomea,  14. 
Rubus  arcticus,  16. 

chamsemorus,  ir>. 
Sanderling,  67. 
Sandpiper,  Aleutian,  65. 

Baird,67. 

least,  67. 

pectoral,  66. 

Pribilof,66. 

red-backed,  67. 

sharp- tailed,  66. 

spotted,  69. 

westem  solitarj',  6S. 
Sapsucker,  red-breasted,  7s. 
Saxicola  cenanthe,  96. 
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Sayomis  >'ukonensi«,  19, 79. 
Sclaropt»ra«  yakonenils,  19,25-26. 
Sciurus  hudsonicus,  26-27. 

peUUnM,  19,27-28. 

vancouverensls,  27. 
Scolecophagu8  earolinu8,8l. 
Scoter,  American,  63. 

surf,  63-64. 

white- winged,  63. 
Scotlaptex  cinerea,  76. 
Seiurus  notabilis,  91. 
Selasphorus  rufus,  79. 
Sheep,  Dall  mountain,  24-25. 
Shrew,  arctic,  44. 

mountain,  45. 

Streator,  44. 

tundra,  45. 
Sialia  arctica,  96. 
Simorhynchus  pu8illu8,58. 
Siskin,  pine,  83. 
Sitta  canadensis,  92. 
Snipe,  Wilson,  65. 
Snowflake,  83. 
Solitaire,  Towneend,  93-94. 
Somateria  v-nlgra,  68. 
Sorex  arcticus,  20, 44. 

obscurus,45. 

streatori,  44. 

tundrensis,  20, 45. 
Sparrow,  Aleutian  song,  86. 

Forbu8h,86. 

Fox,  87. 

golden-crowned,  84. 

intermediate,  84. 

Lincoln,  86. 

sandwich,  83. 

sooty  song,  86. 

Townsend  fox,  87. 

western  chipping,  85. 

western  savanna,  83-84. 

western  tree,  84-86. 
Spermophilus  osgoodi,20,31. 

pleslas,  19,29-31. 
Sphyrapicus  ruber,  78. 
Spin  us  pinus,  83. 
Spizella  arizonae,  86. 

ochracea,  84-85. 
Squatarola  squatarola,  70. 
Squirrel,  Bennett  ground,  29-31. 

Fort  Yukon  ground,  31. 

Hudson  Bay  red,  26-27. 

Yukon  flying,  25-26. 
Stercorarius  longicaudus,  58. 

parasiticus,  58. 
Sterna  paradissea,  60. 
Sumia  caparoch,77. 
Swallow,  Alaska,  87. 

bank,  88. 

cliff,  87. 

tree,  87. 

violet-green,  88. 
Swan,  whistling,  65. 
Symphemia  inomata,  69. 
Synaptomys  dalli,  87. 
Tachycineta  bicolor,  87. 

thalassina,  88. 
Tattler,  wandering,  69. 


Teal,  green- winged,  62. 
Tern,  arctic,  60. 
Thnuh,  Alma,  94. 

dwarf  hermit,  95. 

gray-cheeked,  94. 

hermit,  95. 

varied,  96-96. 
Thuja  plicata,  16. 
Totanus  flavipes,  68. 
Tringa  acuminata,  66. 

bairdl,67. 

couesi,  65. 

maculata,  66. 

minutilla,67. 

paciflca,  67. 

ptilocnemis,  66. 
Tsuga  mertensiana,  9. 
Turnstone,  black,  71. 
Tussilago  f  rigida,  16. 
Uria  arra,  58. 
Ursus  alascensis,  41. 

americanus,41. 
Vacclnium  ovalifolium,  9. 

vitisidffia,  15. 
Viburnum  pauciflorum,  10. 
Vole,  Drummond,  86-86. 

long-tailed,  85. 

Nelson,  86. 

yellow-cheeked,  86. 
Vulpe8fulvus,41. 

hallensi8,20,41. 
Wagtail,  Swinhoe,  91. 
Warbler,  Alaska  yellow,  89-90. 

black-poll,  90. 

Hoover,  90. 

lutescent,  89. 

orange-crowned ,  89. 

pileolated,  91. 

Tennessee,  89. 

Townsend,  90-91. 

Wilson,  91. 
Water  thrush, Grinnell. 91. 
Waxwing,  Bohemian,  88-89. 
Weasel,  Alaska  least,  43. 

Juneau,  43. 

tundra,  42-48. 
Wheatear,  96. 
White  Pass  district,  9-10. 
Willet,  western,  69. 
Wilsoniapileolata,91. 

pusilla,91. 
Wolf,  40. 
Wolverine,  44. 
Woodpecker,  Alaska  three- toed,  78. 

arctic  three-toed,  77-78. 

Cabanis,  77. 

northern  hairy,  77. 
Wren,  Alaska,  92. 

western  winter,  92. 
Xema  sabinii,  60. 
Yellow-legs,  68. 
Yukon  flats,  14. 
2^pu8  alaacensis,  38. 
Zones,  16. 
Zonotrichia  coronata,84. 

gambeli,  84. 
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No.  20.  NORTH  AMERICAN  FAUNA.      August,  1901. 


REVISION  OF  THE  SKUNKS  OF  THE  GENUS  CHINCHA.' 

By  Arthur  H.  Howell. 
AssiManty  Biological  Sim^ey. 


INTBODUCTION. 

HISTORY. 

Skunks  have  figured  in  literature  since  the  early  part  of  the  seven- 
teenth century.  Their  peculiar  means  of  defense  has  served  to  make 
them  conspicuous,  but  the  repugnance  in  which  they  are  commonly 
held  has  doubtless  prevented  as  thorough  study  of  their  habits  and 
characteristics  as  has  been  accorded  to  other  common  mammals. 

Apparently  the  first  account  of  them  is  that  given  by  Grabriel  Sagard- 
Th^odat  in  his  history  of  Canada,  published  in  1636,  in  which  he 
refers  to  the  ill-smelling  qualities  of  these  ' enfans  du  di^ihle,'*^  In 
1651  Hernandez  gave  an  account  of  the  Mexican  skunks,  which  he 
confused  somewhat  with  the  nasua. '  It  was  on  this  description  that  Lin- 
naeus primarily  based  his  Vherra  i/ieifiphlti-H.  Butfon,  in  1765,  gave  a 
description  and  figure  of  a  skunk,  which  he  called  He  chinche'^  *' — a 
name  taken  from  Feuill^e,  who  in  1714,  in  an  account  of  his  travels  in 
South  America,  had  recorded  this  as  the  native  name  of  the  skunk 
occurring  near  Buenos  Ayres.  *  Buffon\s  account  has  served  as  the 
basis  for  many  of  the  later  names  applied  to  the  skunks.  He  ascribes 
^lechlnche'^  to  South  America,  but  his  figure  evidently  represents  one 
of  the  skunks  of  the  genus  Chinchxi^  which  is  strictly  North  Amer- 
ican. The  confusion  of  the  skunks  of  the  two  continents,  for  which 
this  error  is  partly  responsible,  has  continued,  though  in  a  lessening 
degree,  to  the  present  day. 

*  Chincha  of  this  paper  is  the  equivalent  of  Mephitis  of  recent  authors.     For  a  dis- 
cussion of  the  reasons  for  this  change,  see  p.  14. 

•Histoire  du  Canada,  p.  748,  Paris,  1636. 

•Thesaurus  Rer.  Med.  Novoe  Hisp.,  p.  332,  Rome,  1651. 

*Histoire  Naturelle,  XIII,  p.  294,  pi.  39,  Paris,  1765. 

*  Journal  du  P.  Feuill^e,  p.  272;  Paris,  1714. 
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Schreber,  in  1776,  gave  a  good  description  of  tlie  large  North 
American  skunk,  and  his  specific  name  rnephitia  is  the  first  one  avail- 
able for  any  member  of  the  genus.  Cuvier,  in  1800,  applied  the  same 
name  in  a  generic  sense  to  the  ^  mouffetU^i^  his  group  including  both 
the  large  and  small  skunks  of  North  America,  since  separated  into 
different  genera.*  During  the  early  years  of  the  nineteenth  century 
the  large  skunks,  which  form  the  basis  of  this  paper,  were  treated  by 
many  authors,  and  some  new  names  were  proposed;  but  for  the  most 
part  the  descriptions  are  hopelessly  confused  and  the  names  are 
unidentifiable.  In  1829  Richardson  described  hudsonica  from  central 
Canada;  in  1832  Lichtenstein  named  jrvesomdas  from  Louisiana  and 
mdcroura  and  vittdta  from  Mexico;  and  in  1837  Gray  described  variant 
from  Texas  and  mexioana  (the  same  as  macroura)  from  Mexico. 

Up  to  1838  the  North  American  skunks  had  all  been  included  in  a 
single  undivided  genus,  Mephitis^  but  in  this  year  Lichtenstein  pub- 
lished an  extended  revision  of  the  group,  in  which  he  classed  the 
white-backed  skunks  as  a  subgenus  under  the  name  Tkiosmus^  but  did 
not  separate  the  little  spotted  skunks  from  their  larger  relatives.*  In 
1842  Lesson  published  a  brief  but  important  synopsis  of  the  genas,  in 
which  he  arranged  the  species  in  three  groups,  restricting  3fephitis  in 
a  subgeneric  sense  to  the  little  spotted  skunks,  naming  the  large 
striped  skunks  Chincha  and  retaining  Thlosin/m  for  the  white-backed 
skunks.'  Lesson's  Mephitis  and  Chincha^  proposed  as  subgenera,  are 
perfectly  tenable  as  genera,  and  are  here  used  in  that  sense,  Mephitis 
for  the  little  spotted  skunks,  commonly  known  as  Spilogale^  and 
Chincha  for  the  large  striped  skunks,  commonly  known  as  Mephitis. 

Boitard,  in  1842,  proposed  three  new  names  for  the  large  skunks, 
all  of  which  probably  refer  to  the  same  species,  though  only  one, 
puUda^  is  certainly  identifiable.  This  is  available  for  the  eastern 
skunk.  In  1857  Baird  named  the  California  skunk  ocddentalis.  For 
several  decades  after  this  the  group  received  very  little  attention  from 
systematists,  but  during  the  last  few  years  there  has  been  considerable 
activity  in  the  naming  of  species.  In  1890  estor  was  proposed  by 
Merriam;  in  1895,  dongata  by  Bangs;  in  1896,  scrubator  by  Bangs, 
and  fossidens  and  orthostichus  (fossils)  by  Cope;  in  1897,  holzneri  and 
miUeri  by  Mearns;  in  1898,  avia  and  spissigrada  by  Bangs,  and  in 
1899,  fc&t/ulenta  by  Elliot,  and  leptops  and  obtiLsatus  (fossils)  by  Cope. 

DISTRIBUTION. 

The  skunks  of  the  genus  Chincha  range  over  the  greater  pai-t  of 
North  America,  from  the  Hudsonian  zone  in  Canada  to  Guatemala. 
The  northern  limits  of  their  distribution  are  not  definitely  known. 

*  Lemons  d'Anat.  Comp.,  I,  tabl.  1,  1800. 

^Abh.  Akad.  Wiss.  Berlin  for  1836,  pp.  249-312,  1838. 

»Nouv.  Tabl.  de  R^gne  Anim.,  p.  67,  1842. 
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In  the  interior  they  occur  as  far  north  as  Great  Slave  Lake,  as 
shown  by  a  specimen  from  that  locality  in  the  U.  S.  National 
Museum,  and  by  the  statement  of  B.  R.  Ross,  who  says  that  while 
he  has  never  seen  a  living  specimen  on  the  Mackenzie  River,  he 
has  found  the  bones  and  part  of  the  skin  a  short  distance  from  the 
shores  of  Great  Slave  Lake.^  On  the  Atlantic  coast  they  have  not 
been  recorded  north  of  Nova  Scotia.  On  the  Pacific  slope  the  most 
northerly  record  is  Stuart  Lake,  British  Columbia,  though  on  the 
immediate  coast  of  the  Pacific  they  are  not  reported  farther  north 
than  Howe  Sound,  in  southern  British  Columbia,  and  probably  do  not 
occur  much  beyond  this  point.  In  the  United  States  they  are  gener- 
ally distributed,  except  in  the  higher  mountains,  and  in  many  places 
are  extremely  numerous.  They  are  absent  or  very  rare  in  eastern 
North  Carolina,  according  to  Mr.  Outram  Bangs,*  and  perhaps  the 
same  is  true  of  other  small  areas  within  their  range. 

The  subgenus  ChincJia  ranges  but  a  short  distance  into  Mexico; 
C,  estor  reaches  southern  Chihuahua  in  the  Sierra  Madre,  holzneri 
enters  Lower  California,  and  va/rians  occurs  in  eastern  Mexico  in  the 
Rio  Grande  Valley.  The  subgenus  Leucomltra^  occupies  nearly  the 
whole  of  Mexico,  and  its  range  overlaps  that  of  the  subgenus  Chlncha 
in  southern  Arizona.  It  is  chiefly  confined  to  the  Sonoran  and  Tran- 
sition zones,  not  occurring  in  the  tropical  lowlands  except  on  the  coast 
of  Oaxaca.  The  southern  limit  of  its  range  is  not  known,  but  it 
probably  does  not  extend  beyond  the  highlands  of  Guatemala. 

HABITS. 

The  large  skunks  are  wholly  terrestrial,  living  in  caves,  in  the  de- 
serted burrows  of  other  animals,  or  in  barrows  of  their  own  excavation. 
They  do  not  avoid  the  habitations  of  man,  but  seem  rather  to  prefer 
the  clearings  and  pastures  about  the  farm,  and  frequently  make  their 
abode  under  a  house  or  other  building.  They  are  sluggish  in  move- 
ment, and  usually  show  little  fear  of  human  beings,  depending  for 
safety  more  on  the  efficacy  of  their  malodorous  discharge  than  on 
attempts  to  escape.  Although  chiefly  nocturnal,  they  are  often  seen 
moving  about  in  the  daytime,  especially  in  the  morning  and  evening. 
They  hibernate  only  during  the  severest  part  of  the  winter,  and  prob- 
ably only  in  northern  latitudes. 

Their  food  consists  largely  of  small  mammals,  reptiles,  batrachians, 
insects,  and  birds'  eggs;  and  they  apparently  have  no  difficulty  in  secur- 
ing an  abundance,  for  they  frequently  become  excessively  fat.  They 
are  particularly  fond  of  insects,  and  during  the  seasons  when  grasshop- 
pers are  abundant  feed  extensively  on  these  pests.     In  many  parts  of 

1  Canadian  Nat.  and  GeoL,  VU,  p.  139,  1862. 
«Proc.  Biol.  Soc.  Wash.,  X,  p.  139,  1896. 
>See  p.  39. 
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the  United  States  they  have  been  found  useful  in  destro\'ing  the 
'white  grub,'  a  great  pest  in  lawns  and  meadows.  Fish  and  crusta- 
ceans, when  available,  and  even  carrion  or  other  refuse,  are  readily 
eaten.  They  occasionally  rob  the  poultry  yard,  but  such  depredations 
as  they  commit  are  more  than  oflFset  by  their  destruction  of  noxious 
mammals  and  insects.  Vegetable  matter  is  sometimes  eaten.  Mr. 
E.  A.  Goldman  reports  that  he  has  found  roots  and  wild  fruits  in  the 
stomach  of  a  hooded  skunk. 

Skunks  have  been  extensively  trapped  for  furs  ever  since  the  settle- 
ment of  the  country  by  white  men,*  and  within  the  last  few  years 
attempts  have  been  made  to  breed  them  in  confinement;  but  although 
'  skunk  farms  ^  have  been  started  in  several  States,  the  industry  seems 
not  yet  well  established. 

EXTERNAL   CHARACTERS. 

Skunks  are  too  well  known  to  need  more  than  a  passing  reference 
to  their  external  appearance.  They  are  stocky  animals,  particularly 
heavy  behind,  with  slender  nose,  small  ears,  short  legs,  long  fore 
claws,  and  long  bushy  tail.  The  pelage  is  long,  loose,  and  silky;  the 
under-fur  is  quite  dense,  especially  in  northern  latitudes;  and  the  tail 
hairs  are  coarse  and  flaccid.  The  colors  are  black  and  white,  the  white 
usually  arranged  in  a  narrow  frontal  stripe  and  two  na  row  dorsal 
bands  or  one  broad  band  covering  the  whole  back,  but  the  pattern  of 
coloration  is  subject  to  much  variation.  During  spring  and  summer 
the  pelage  often  becomes  much  worn  and  faded,  and  the  glossy  black 
of  the  winter  pelage  is  frequently  replac^ed  by  a  dull  brown.  There 
is  apparently  but  one  molt  in  a  year,  and  this  usually  occurs  in  late 
summer  or  in  autumn. 

The  females  are  always  smaller  than  the  males  and  less  specialized 
in  their  cranial  characters,  which  are  often  of  so  little  prominence  that 
they  do  not  serve  to  readily  distinguish  closely  related  species.  The 
difference  in  size  is  most  marked  in  the  larger  species.  Thus  in 
Chincha  7wtata  the  average  length  of  the  skull  is  10  percent  greater 
in  males  than  in  females,  and  the  average  zygomatic  breadth  14  per- 
cent greater. 

The  teats  usually  number  10  to  14.  The  young  are  born  in  litters 
of  from  4  to  10,  and  reach  maturity  at  a  ver}'  early  age,  the  bone.s  of 
the  skull  completely  coalescing  before  the  teeth  show  any  appreciable 
signs  of  wear. 

That  which  particularly  distinguishes  skunks  from  other  animals  is 
their  means  of  defense,  consisting  of  a  charac*teristic  malodorous  fluid, 
which,  when  ejected,  speedily  disarms  the  boldest  aggressor.     The 

*  During  the  forty  years  from  1850  to  1890  the  Hudson  Bay  Company  alone  Hhipi>ed 
over  250,000  skunk  skins  to  England. 
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fumes  from  the  fresh  liquid  are  overpowering  in  their  pungency, 
and  are  possessed  of  remarkably  penetrating  and  lasting  properties.^ 
The  fluid  Ls  secreted  by  two  anal  glands,  similar  in  character  to  those 
possessed  by  other  members  of  the  Mustelidse,  but  larger  and  more 
muscular.  Dr.  C.  Hart  Merriam  has  given  a  concise  description  of 
these  glands,  as  follows: 

The  glands  lie  on  either  Hide  of  the  rectum,  and  are  imbedded  in  a  dense,  gizzard- 
like mass  of  muscle  which  serves  to  compress  them  so  forcibly  that  the  contained 
fluid  may  be  ejected  to  the  distance  of  four  or  five  metres  (approximately  13  to  16i 
feet) .  Each  sac  is  fumisheil  with  a  single  duct  that  leads  into  a  prominent,  nipple- 
like papilla  that  is  capable  of  being  protruded  from  the  anus,  and  by  means  of  which 
the  direction  of  the  jet  is  governed.-' 

MATERIAL. 

The  present  revision  is  based  chiefly  on  a  study  of  the  specimens  in 
the  collections  of  the  IT.  S.  Biological  Survey  and  the  IT.  S.  National 
Museum,  supplemented  by  much  additional  material  from  the  collec- 
tion of  the  American  Museum  of  Natural  History,  New  York,  and  the 
private  collections  of  Dr.  C.  Hart  Merriam  and  Mr.  Outram  Bangs. 
The  total  number  of  specimens  examined  exceeds  950,  among  which 
are  all  the  existing  types.  The  Biological  Survey  collection  contains 
good  series  of  skins  and  skulls  of  most  of  the  species,  and  is  particu- 
larly rich  in  large  series  of  extra  skulls,  which  have  proved  of  great 
value  in  showing  the  range  of  individual  variation. 

My  thanks  are  cordially  extended  to  Dr.  C.  Hart  Merriam  for  the 
privilege  of  using  the  collections  under  his  charge.  Thanks  are  also 
due  Dr.  J.  A.  Allen  and  Mr.  Frank  M.  Chapman,  of  the  American 
Museum  of  Natural  History,  Mr.  Gerrit  S.  Miller,  jr.,  of  the  U.  S. 
"  National  Museum,  Mr.  D.  G.  Elliot,  of  the  Field  Columbian  Museum, 
Mr.  Witmer  Stone,  of  the  Academy  of  Natural  Sciences,  Philadelphia, 
and  Mr.  William  Brewster,,  of  the  Museum  of  Comparative  Zoology, 
Cambridge,  for  the  loan  of  material  under  their  charge.  I  am  espe- 
cially indebted  to  Mr.  Gutram  Bangs  for  the  use  of  a  fine  series  of 
skunks  from  his  collection,  including  the  types  of  all  his  species. 

The  illustmtions  in  the  present  paper  are  from  photographs  taken 
by  Dr.  A.  K.  Fisher,  of  the  Biological  Survey. 

One  new  subgenus  (Leucomltrd)  and  three  new  species  and  subspe- 
cies {Chincha  occidentalis  iiiajar^  C.  occid€7itali^  notata^  and  C,  platy- 
rhino)  are  here  described. 

NOMENCLATURE. 

Three  generic  and  35  specific  names  have  been  applied  to  the  skunks 
of  this  group.  The  general  similarity  in  external  characters  among 
the  members  of  the  genus  has  led  to  the  inclusion  of  widely  different 

^  For  a  valuable  account  of  the  chemical  properties  of  this  fluid  see  T.  B.  Aldrich, 
Joum.  Exp.  Med.,  I,  pp.  323-340,  1896;  II,  pp.  439-452,  1897. 
'Mammals  of  the  Adirondack  Region,  Trans.  Linn.  Soc.,  N.  Y.,  I,  p.  76,  1882, 
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forms  under  one  name,  while  the  extreme  variability  in  some  species 
has  multiplied  synonyms.  The  confused  state  of  the  nomenclature 
makes  necessary  a  brief  statement  of  the  status  of  each  name. 

GENERIC   NAMBS. 

Viverra  Luidbbus,  1758.     Syst.  Nat,  ed.  X,  pp.  43-44, 

The  genus  comprehended  five  species:  F.  ichneumon^  Y,  memphitis^ 
V.  putorivs^  V.  zlhetha  (usually  considered  the  type),  and  K  genetta. 
The  American  skunks  were  referred  to  it  by  authors  prior  to  Cuvier, 
1800,  but  it  is  now  restricted  to  the  Old  World  civets. 

Mephitis  Cuvier,  1800.     Le^ns  d'Anat  Gorup.,  I,  tabl.  1. 

Cuvier  proposed  this  genus  to  include  the  "  mouffettes^'*  but  as  no 
species  are  mentioned,  it  is  necessary,  in  order  to  determine  its  specific 
constituents,  to  refer  to  his  '  Tableau  Elementaire,'  published  two  years 
previously.^  In  this  work  he  places  the  inoaffettm  as  a  subgroup 
of  Mustela^  and  mentions  two  species,  Viverra  ^tortus  Linn,  and 
V,  7/iephitis  Linn.*  The  latter  was  removed  in  1842  to  become  the  type 
of  the  genus  ChPfwha  Lesson,  which  leaves  V,  putorivs^  one  of  the  little 
spotted  skunks,  as  the  type  of  Mephitis,  The  name  SpilogaZe^  pro- 
posed in  1865  by  Gray  for  the  little  spotted  skunks,  will  therefore 
have  to  be  abandoned,  l>ecoming  a  synonym  of  Mephitis^  which  thus 
unfortunately  proves  to  be  the  name  of  this  group  of  skunks  instead 
of  the  group  for  which  it  has  so  long  been  used. 

Chincha  Lesson,  1842.     Nouv.  Tableau  R^ne  Anim.,  Mamm.,  p.  67. 

Lesson  proposed  this  as  the  name  of  a  subgenus  of  Mephitis^  with  - 
ChiiwhAi  ainericarm  \\^  the  type  species;  hudsoniea  Richardson  is  given 
as  a  variety,  but  no  other  species  are  placed  in  the  group.  The  ref- 
erences show  that  his  type  species  is  based  on  Viverra  viephitis  Erx- 
leben,  which  in  turn  is  based  on  V,  viephitis  Schreber — a  plainly 
recognizable  species.  If  we  assume  (as  we  can  with  all  propriety)  that 
Cuvier,  in  placing  ^Viverra  mephitis  L.'  as  one  of  the  types  of  his 
genus  Mephitis  referred  to  V,  mephitin  of  Gmelin's  edition,  we  then 
have  for  the  type  of  Chincha  a  species  which  Ls  one  of  the  two  orig- 
inally composing  the  Cuvierian  genus  Mephitis,,  and  one  that  is  like- 
wise identifiable,  for  V.  mephitis  (irmelin  is  based  on  V,  mephitis 
Schreber. 


'Tabl.  Element,  de  PHist.  Nat.  des  Anim.,  p.  116,  1798. 

'This  name  does  not  appear  in  either  the  10th  or  12th  editions  of  Linnaeus,  so  we 
must  assume  that  the  reference  is  to  Gmelin,  1788;  memphUis  of  the  10th  edition  is  a 
different  name  (see  p.  18)  and  Cuvier's  description  shows  that  the  animal  he  had  in 
mind  was  a  skunk,  and  not  the  comi)06ite  species  which  Linnaeus  described  under 
the  name  memphitis. 
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It  is  perfectly  dear,  therefore,  that  Lesson  intended  to  apply  the 
name  Ohincha  to  the  large  two-striped  North  American  skunks,  and  it 
is  used  for  these  in  a  generic  sense  in  the  present  paper. 

[Note. — In  a  list  of  names  of  Mexican  animals  by  A.  L.  Herrera,* 
^ MaTTiTnephitisus  ina<rrv.ra'^  iHW&eA  for  the  ^zorillo^  (the  vernacular 
name  of  the  hooded  skunk  in  Mexico).  All  of  Herrera's  names  are 
modified  forms  of  accepted  generic  names,  and  until  such  time  as  his 
system  shall  have  been  adopted,  his  names  require  no  consideration.] 

8PBCIFIC   AND   81TB8PKC1FI0    NAMES. 

americana  {Mephitis)  Desmarest,  1818.     Nouv.  Diet  d'Hist.  Nat.,  Paria,  XXI, 
p.  514. 

This  name  was  applied  to  a  composite  species,  including  as  varieties 
all  the  skunks  of  North  and  South  America.  The  first  author  to  use 
it  in  a  restricted  sense  was  Sabine,  who  in  1823  applied  it  to  the  skunks 
of  Canada.'  He  says  that  the  animals  "  under  examination  are  the 
particular  sort  designated  as  the  Viverra  inephitia  of  Gmelin,"  which 
is  variety  No.  7  of  Desmarest.  The  name  ameHca/na  therefore  becomes 
a  synonym  of  mephitis. 

avia  (Mephitis)  Bangs,  1808.     Proc.  Biol.  Soc.  Waah.,  XII,  p.  32. 

Under  this  name  Bangs  described  a  form  from  San  Jc  se,  Illinois. 
It  proves  to  be  closely  related  to  mesomdas^  of  which  it  is  considered 
a  subspecies. 

bivirgata  {Mephitis  americana)  Ham.  Smith,  1880.     Jardine's  Nat.  Libr.,  Mamm., 
I,  p.  196. 

The  description  under  this  name  probably  refers  to  the  eastern 
skunk  (Chincha  jmti'da)^  but  no  type  locality  is  assigned,  and  the 
species  can  not  be  identified  with  certainty. 

cinche  {Viverra)  Miiller,  1776.     Natursyst.  SuppL,  p.  32. 

The  species  thus  named  is  based  on  the  chinehe  of  Buflfon,  which 
probably  belongs  to  this  genus,  but  is  not  certainly  identifiable.  MuUer 
follows  Buflfon  in  ascribing  the  animal  to  South  America,  where 
Chin<jh<i  does  not  occur. 

concolor  (Mephitis)  Gray  (Verreanx  MS.?),  1865.     Proc.  Zool.  Bov.  London,  1866, 
p.  149. 

Published  by  Gray  under  his  '  var.  r,  v!ttat(i\  with  '  Verreaux  MS.  ?' 
as  authority.  The  form  thus  nai^ied  is  evidently  only  one  of  the 
many  variations  to  which  vlttnta  is  subject,  and  although  Gray  after- 
wards  raised  it  to  subspecific  rank ',  the  name  must  be  regarded  as  a 
synonym. 


'  Sinonimia  Vulgar  y  Cientifica  de  los  Principales  Vertebradoe  Mexicanoe,  p.  30, 
1899. 
'  Franklin'H  Narrative  of  a  Journey  to  the  Polar  Sea  (1819-1822),  App.,  p.  663, 1823. 
'Cat.  Carnivora,  Brit.  Mus.,  p.  1.S8,  1869. 
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ediilis  [Afemphitvf)  Crouch  (Berlandier  MSS. ),  1877.     Fur-Bearing  Animals,  p.  236. 

Berlandier  (as  quoted  by  Coues)  gives  a  brief  description  of  a  skunk 
from  Mexico  which  is  j^robably  macroura.  The  name  will  stand  as  a 
synonym  of  the  latter. 

elon^ata  (Mephitis  mephilica)  Bangs,  1805.     Proc  Boston  8oc.  Nat  Hist,  XXVI, 
p.  531. 

Under  this  name  Bangs  described  the  Florida  skunk.  It  proves  to 
be  a  distinct  species,  most  nearly  related  to ptUida, 

e»tor  {Mepfdtvi)  Merriam,  1800.     N.  Am.  Fauna  No.  3,  p.  81. 

The  species  described  under  this  name  by  Merriam  is  a  well-marked 
form  inhabiting  Arizona  and  northern  Mexico. 

fetidissima  (MephUui)  Boitard,  1842.     Jardin  des  Plantes,  Mamm.,  p.  147. 

Boitard  proposed  this  name  on  the  same  page  with  olida  B.nd  puttda. 
The  form  thus  named  is  probably  one  of  the  many  variations  of  the 
common  eastern  skunk,  but  as  no  more  definite  type  locality  is  assigned 
than  'United  States,'  the  name  can  not  be  specifically  applied. 

foeda  (Viverra)  Boddtert,  1785.     Elenchus  Animalium,  I,  p.  84. 

This  is  one  of  the  many  early  names  which  can  not  be  specifically 
identified.  Boddtert  quotes  Buffon,  Schreber,  and  other  early  authors, 
but  assigns  his  species  to  Mexico. 

foetulenta  {Mephitis)  Elliot,  1800.     Field  Columbian  Museum,  Pub.  32,  Zool.  Ser., 
I,  no.  13,  p.  269. 

The  form  to  which  this  name  was  applied  pi'oves  to  ^)e  piuctically 
identical  with  that  to  which  Bangs  had  previously  given  the  name 
spisHigracUi^  of  y^hich  fvetvlentu  is,  therefore,  a  synonym. 

fossidena  (MephUis)  Cope,  1806.     Proo.  Acad.  Nat  Sci.  Phila.,  p.  386. 

This  name  was  applied  by  Cope  to  a  well-marked  fossil  species  from 
the  Pleistocene  bone  caves  at  Port  Kennedy,  Pennsylvania. 

frontata  (Mephitis)  ('ouch,  1875.     Bull.  U.  8.  (Jeol.  &  Geog.  Surv.  Terr.,  2d  nerit*, 
no.  1,  p.  7. 

The  form  described  by  C'oues  under  this  name  was  based  on  a  skull 
found  in  the  Post-pliocene  deposits  of  Pennsylvania.  While  the  char- 
acters assigned  to  it  by  him  are  of  slight  weight,  it  differs  from  the 
living  species  in  dental  characters,  and  seems  worthy  of  specific 
recognition. 

holzneri  (Mephitis  orcideritalis)  Meams,  1807.     Proc*.  U.  S.  Nat.  Mus.,  XX,  p.  461. 

Mearns  proposed  this  name  for  the  fonu  of  occlderitalis  occupying 
southern  California  and  northern  Lower  California  (type  locality,  San 
Isidro  Eanch).  It  is  a  rather  poorly  marked  subspecies  that  ranges 
north  to  the  vicinity  of  Monterey  Bay. 
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hudsonica  (MephiHs  americana)  Richardson,  1820.     Fauna  Boreali-Americana,  I, 
Mamm.,  p.  55. 

Richardson's  name,  applied  to  the  skunk  of  the  Northern  plains, 
proves  available  for  the  species  ranging  f i-om  Colorado  north  to  the 
interior  of  Canada. 

intermedia  {Mephitis  intUtta,  var.  6. )  Gray,  1860.    Cat.  Camivora  Brit  Mus.,  p.  138. 
This  name  is  applied  to  one  of  the  numerous  varieties  of  the  hooded 
skunks  due  to  individual  variation.     It  is  a  synonym  of  viMata, 

laticaudata  {Mephitis)  £.  Geoffroy,  1808.    Cat.  Mamm.  Mus.  National  d'Hist  Nat., 
Paris,  p.  109.    ' 

This  name  can  not  be  satisfactorily  identified.  The  references  indi- 
cate that  the  type  specimen  belonged  to  the  genus  Chmcha^  but  the 
description  applies  more  nearly  to  one  of  the  South  American  skunks. 

leptops  {Mephitis)  Cope,  1800.     Joum.  Acad.  Nat.  Sci.  Phila.,  2d  series,  XI,  pt  2, 
p.  235. 

This  name  was  applied  to  a  fossil  species  from  the  Port  Kennedy 
bone  caves,  Montgomery  County,  Pennsylvania.  I  have  not  had  an 
opportunity  to  compare  it  with  specimens  of  recent  species. 

longricaudata  {Mephitis)  Tomes,  1861.     Proc.  Zool.  Soc.  London,  1861,  p.  280. 

Under  this  name  Tomes  described  the  form  from  Dueflas,  Guatemala. 
Specimens  from  near  the  type  locality  have  been  compared  with  those 
of  macroura  and  are  found  to  be  practically  identical. 

macroura  {Mephitis)  Licbtenstein,  1882.^     Darst.  Saugeth.,  pi.  46,  with  accom- 
panying text. 

Lichtenstein's  plate  and  description  are  sufficient  to  identify  the 
species  thus  named  by  him,  which  came  from  the  ^mountains  north- 
west of  the  City  of  Mexico.'  This  is  the  first  name  applied  to  any  of 
the  hooded  skunks. 

mempliitis  (  Viverra)  Linmeus,  1758.     Syst.  Nat.,  p.  44. 

A  name  applied  by  Linnseus  to  an  unrecognizable  species,  evidently 
part  skunk  and  part  nasua,  There  is  nothing  in  the  description  to 
indicate  even  the  genus  to  which  it  refers,  and  it  seems  best  to  reject 
the  name  as  indeterminable.  It  is  quite  distinct  from  mephitis^  as 
shown  below. 

mephitica  (  Viverra)  Shaw,  1702.     Museum  Leverianum,  p.  171. 

This  name  has  been  generally  adopted  by  recent  authors  for  the 
eastern  skunk,  and  was  restricted  by  Bangs  in  1895  to  the  northeastern 

^The  date  of  publication  of  that  portion  of  the  *  Darstellung '  in  which  the  skunks 
are  described  is  fixed  by  Licbtenstein  himself  in  a  later  paper  (Abh.  Akad.  Wiss. 
BerUn  for  1886,  p.  303,  1838). 
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species.  Schreber  s  nanie  jnephitis^  however,  is  perfectly  tenable  for 
the  same  species,  and  being  of  earlier  date  is  adopted  instead  of 
mephUica. 

mephitis  (  ViiH^ra)  Bohreber,  1776.     Sauj?th.,  Ill,  p.  44^,  tab.  121. 

Recent  authors  have  rejected  this  name  on  the  ground  that  it  is 
preoccupied  by  Viverra  rtiemphitis  Linn.,  1758,  supposed  to  be  a  mis- 
print for  m^hitis.  Through  the  kindness  of  Mr.  J.  E.  Harting",  of 
London,  who  has  examined  for  me  a  copy  of  the  tenth  edition  of 
LinnflBus's  'Systema  Naturae'  in  the  Linnaean  Society  Library,  which 
contains  numerous  corrections  and  annotations  in  the  author's  own 
handwriting,  sufficient  evidence  has  been  brought  to  light  to  show 
that  Linnaeus  intended  to  write  m^miphitla^  which  must  therefore  be 
considered  entirely  distinct  from  mej)hitis.  In  this  copy  of  Linnaeus 
Mr.  Harting  finds  that  although  certain  alterations*  are  made  in  the 
diagnosis,  the  spelling  of  inemphitis  is  not  corrected.  Still  other 
evidence  of  the  validity  of  the  name  is  adduced  by  Mr.  Harting,  who 
writes:  ''That  he  [Linnseus]  meant  mertvphitU  to  stand  is  clear,  not 
only  from  his  leaving  the  spelling  uncorrected  in  his  annotated  tenth 
edition,  but  by  his  rewriting  it  in  a  marginal  note  to  his  copy  of  Ray''s 
'Synopsis  Animalium,'  1693,  wherein,  on  p.  181,  he  identifies  it  with 
Ray's  '  Yzquiepatl  sen  Viilpecula,^  Opposite  these  words  he  has  written 
*  Yiverra  memphitis^  distinctly." 

Schreber's  name  viephitU^  then,  is  not  preoccupied,  and  being 
accompanied  by  a  recognizable  description,  is  adopted  as  the  first 
name  for  the  Canada  skunk. 

xneBomelas  {Mephitis)  Lichtenstein,   1832.     Darst.  Saugeth.,  pi.  45,  with  accom- 
panying text. 

Lichtenstein's  specimen,  on  which  the  species  thus  named  is  based, 
was  secured  from  a  natural  history  dealer,  and  was  said  to  have  come 
from  Louisiana.  The  measurements  show  it  to  be  the  small  species 
inhabiting  the  southern  Mississippi  Valley,  subsequently  named 
scrutdtar  by  Bangs. 

mexicana  {Mephitis)  Gray,  1837.     Charlesworth's  Mag.  Nat.  Hist,  I,  p.  681. 

Gray's  brief  description  under  this  name  probably  refers  to  one  of 
the  forms  of  inacroura^  of  which  inexwana  is  therefore  a  synonym. 

*  The  alterations  referred  to  consist  in  the  substitution  for  the  original  diagnosis, 
of  the  following: 

*'F.  cJha  mbtus  nigro  maculcUa;^^  and  the  entry  in  the  margin  of  the  query,  **€in 
nasuaf^* 

The  diagnosis  as  altered  agrees  with  the  later  portion  of  the  description,  and  the 
nasua  element  is  largely  removed,  although  the  references  point  principally  to  that 
animal  (cf.  Bangs,  Proc.  Boston  Soc.  Nat.  Hist.,  XXVI,  p.  529,  1895). 

That  Linnfcus  himself  was  in  doubt  as  to  the  validity  of  the  species  is  shown  both 
by  the  annotations  above  mentioned,  and  by  the  omission  of  the  name  from  his 
twelfth  edition. 
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milleri  {Mephitis)  Meams,  1897.     Proc.  U.  S.  Nat.  Mus.,  XX,  p.  467. 

The  form  thus  named  was  described  from  Fort  Lowell,  Arizona. 
It  proves  to  be  a  northern  race  of  the  hooded  skunk,  for  which  this  is 
the  only  name. 

obtuaatuB  {Mephitis)  Cope,  1899.     Joura.  A(»d.  Nat.  Sci.  Phila.,  2d  series,  XI,  pt. 
2,  p.  236. 

Cope  gave  this  name  to  an  extinct  species  based  on  a  single  jaw 
discovered  in  the  Port  Kennedy  bone  deposit  (Pennsylvania),  but  his 
type  can  not  now  be  found.  It  is  described  as  a  very  small  species, 
the  size  of  a  weasel. 

occidentalis  {Mephitis)  Baird,  1867.     Mamm.  N.  Am.,  p.  194. 

Under  this  name  Baird  described  the  western  skunk.  It  is  a  wide- 
ranging  species  for  which  there  is  no  other  name. 

olida  {Mephitis)  Boitard,  1842.     Jardin  des  Plantes,  Mamm.  p.  147. 

As  in  the  case  of  yetidis&lrna^  described  on  the  same  page,  this  name 
was  probably  intended  to  apply  to  one  of  the  forms  of  the  eastern 
skunk,  but  in  the  absence  of  a  definite  type  locality,  no  specific  appli- 
cation can  be  made. 

orthostichuB  {Mephitis)  Cope,  1896.     Proc.  Acad.  Nat.  Sci.  Phila,,  p.  389. 

Cope  described  the  species  thus  named  from  remains  found  in  the 
Port  Kennedy  bone  caves,  Pennsylvania.  It  appears  to  be  quite  dis- 
tinct from  any  living  species. 

putida  {Mephitis)  Boitard,  1842.     Jardin  des  Plantes,  Mamm.  p.  147. 

This  is  the  first  name  applicable  to  the  eastern  skunk  in  connection 
with  which  the  type  locality  is  definitely  fixed.  Boitard  refers  to  it 
as  '  La  Moufette  de  Neio  Jersey '  and  gives  a  brief  description  of  the 
animal.     The  name  is  adopted  for  the  species  long  known  as  mephitica. 

scrutator  {Mephitis  mephitica)  Bangs,  1896.     Proc.  Biol.  Soc.  Wash.,  X,  p.  141. 

Under  this  name  Bangs  described  the  form  from  Louisiana  as  a 
subspecies  of  the  Canada  skunk.  It  proves  to  be  quite  distinct  from 
the  Jatter,  and  is  a  well-marked  form,  for  which,  however,  Lichten- 
stein's  name  mesomelds^  of  much  earlier  date,  must  be  used. 

BpisBigrada  {Mephitis)  Bangs,  1898.     Proc.  Biol.  Soc.  Wash.,  XII,  p.  31. 

The  form  thus  named  was  described  by  Bangs  from  Sumas,  British 
Columbia.     It  proves  to  be  a  northern  race  of  occidentalis. 

varians  (Mephiiis)  Gray,  1837.     Charlesworth's  Mag.  Nat.  Hist.,  I,  p.  581. 

The  description  of  the  form  thus  named  is  inadequate,  and  the  type 
locality  ('Texas')  indefinite,  but  Gray's  statement  in  a  later  paper 
that  the  tail  is  as  long  as  the  body  fixes  the  name  to  the  large  skunk 
of  southern  and  western  Texas.     The  type  specimen  can  not  be  found. 
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vittata  (Mephitis)  Lichtenstein,  1882.     Darst.  Satigeth.  plate  47,  with  accompany- 
ing text 

Lichtenstein  described  under  this  name  the  species  found  at  San 
Mateo  del  Mar,  Oaxaca,  Mexico.  It  proves  to  be  a  well-marked  form 
of  the  hooded  skunk  group. 

Oenus  CHINCHA  Lesson. 

Generic  chardcters, — Skull  highly  arched,  highest  in  frontal  region; 
rostrum  truncated  with  slight  obliquity;  posterior  margin  of  palate 
nearly  on  a  line  with  posterior  border  of  last  molars;  periotic  region 
not  inflated;  mastoid  and  paroccipital  processes  prominent;  post-orbital 
processes  not  prominent;  coronoid  process  of  mandible  conical,  erect. 
Dental  formula:  L  ^,  c,  ^^^  jytn,  ^^  rn,  2}J=34.  Snout  not  greatly 
produced;  nostrils  lateral;  tail  long  and  bushy. 

The  genus  Chincha  is  a  meml)er  of  the  subfamily  Mephitinee,  which 
also  includes  three  other  genera,  Mephit!^^  Thiosmiis^^  and  Conepatxn^, 
of  which  only  the  first  two  occur  in  North  America.  Mephitis  may  be 
readily  distinguished  by  the  color  pattern,  which  consists  of  numerous 
white  stripes  (always  more  than  two)  broken  into  many  patches  or 
spots.  Thiosimis  differs  from  the  other  two  North  America  genera  in 
having  the  snout  produced,  and  bare  for  a  considerable  distance  from 
the  tip,  with  the  novstrils  inferior;  tail  short  and  sparsely  haired;  and 
usual  color  pattern  black,  with  a  solid  white  band  covering  the  entire 
back  and  part  or  all  of  the  tail. 

Key  to  species  and  subspecies. 

[Based  on  adalt  males.] 

Audital  bulUe  greatly  inflated;  back  usually  either  wholly  black  or  wholly 

white (Subgenus  Leucomitray  p.  39) 

Smaller;  bullae  much  inflated viUata  (p.  43) 

Larger;  bullae  less  inflated. 

Tail  much  longer  than  body miUeri  (p.  42) 

Tailnot  longer  than  body macroura  (p. 41) 

Audital  bullae  not  greatly  inflated;  back  usually  with  a  white  stripe,  divided 

posteriorly (Subgenus  Chincha,  p.  22) 

Palate  with  prominent  spine. 

Tail  longer  than  body dongata  (p.  27) 

Tail  shorter  than  body pxUida  ( p.  25) 

»  Thiomrius  Lichtenstein,  Abh.  Akad.  Wiss.  Berlin  for  1836,  p.  270,  1838.  Material 
in  the  collection  of  the  Biological  Survey  indicates  that  Conepatus  Gray,  described 
from  Patagonia,  will  have  to  be  separated  from  the  white-backed  skunks  usually 
known  under  this  name.  The  white-backed  skunks  will,  in  such  event,  require 
another  name;  and  since  Thiogmus  Lichtenstein  seems  to  be  the  earliest  one  that  is 
available,  it  is  here  provisionally  adopted  for  this  group. 
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Palate  without  prominent  spine. 

Tail  less  than  half  the  length  of  body mephitis  (p.  22) 

Tail  more  than  half  the  length  of  body. 

Tail  usually  more  than  350  mm.  (Texas) varians  (p.  31) 

Tail  usually  less  than  350  nmi. 
Skull  small  (basilar  length^  less  than  66  mm.). 

Body  stripes  very  broad estor  (p.  32) 

Body  stripes  narrower. 

Tail  more  than  250  mm holzneri  (p.  38) 

Tail  less  than  250  mm. 
Skull  smaller  (basilar  length  usually  under  60 mm.) .mesomdas  (p.  29) 

Skull  lai^r  (basilar  length  usually  over  60  mm. ) axia  (p.  30) 

Skull  large  (basilar  length  more  than  66  mm.). 

Body  stripes  narrow;  frequently  not  (X>ntinuous notata  (p.  36) 

Body  stripes  broad;  always  continuous. 
Tail  usually  more  than  285  mm. 
Skull  very  broad  (mastoid  breadth  more  than  46  mm.) .  .major  (p.  37) 
Skull  narrower  (mastoid  breadth  less  than  45  mm.). 
Rostrum  very  broad    (breadth  across  post-orbital  processes  more 

than  24  mm. ) plalyrhiria  (p.  39) 

Rostrum  narrower  (breadth  across  post-orbital  processes  lees  than 

24  mm.) oeddenialis  (p. 34) 

Tail  usually  less  than  285  mm. 

Palate  extending  back  of  last  molars hudwnica  (p.  24) 

Palate  ending  on  a  line  with  last  molars »pm!grada  (p.  35) 

IiiBt  of  Species  and  Subspecies,  with  Type  liOcalities. 

Subgenus  Chinch  a. 

Species  and  subspecies.  Type  localities. 

Chincha  mepkUis  (Schreber) America  (restricted  to  eastern  Canada). 

hudgonica  (Richardson) Plains  of  the  Saskatchewan. 

putida  (Boitard) New  Jersey. 

dongata  (Bangs) Micco,  Brevard  County,  Florida. 

mesomelas  (Lichtenstein) Louisiana. 

Tnesom^las  avia  (Bangs) San  Jose,  Illinois. 

mesomelas  varians  (Gray ) Texas. 

estor  (Merriam) San  Francisco  Mountain,  Arizona. 

occidentalis  (Baird) Petaluma,  California. 

oeddenialis  spissigrada  (Bangs) Sumas,  British  Columbia. 

occidentalis  notata  nobis Trout  Lake,  Mount  Adams,  Washington. 

occidentalis  "major  nobis Fort  Klamath,  Oregon. 

occidentalis  holzneri  (Meams) San  Isidro  Ranch,  Lower  California. 

platyrhina  nobis South  Fork  Kern  River,  California. 

Subgenus  Leucomftra. 

Chincha  macroura  (Lichtenstein) Mountains  northwest  of  City  of  Mexico. 

macroura  mUleri  (Meams) Fort  Lowell,  Arizona. 

macroura  vittata  ( Lichtenstein) San  Mateo  del  Mar,  Oaxaca,  Mexico. 

^Basilar  length  of  Hensel,  measured  from  inferior  lip  of  foramen  magnum  to  pos- 
terior rim  of  alveolus  of  middle  incisor. 
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Subgenus  CHINCH  A.     Large  Striped  Skunks. 

Svbgeneric  cliardcter^. — Skull  (Pis.  V,  VI,  and  VII)  long  and  relatively 
narrow  interorbitally;  zygomata  usually  spreading  broadly;  inter- 
pterygoid  fossa  l)road;  palate  ending  either  squarely  or  with  a  median 
notch  or  spine;  audital  bullae  not  greatly  inflated;  anterior  palatine 
foramina  usually  small  and  narrow;  mastoids,  and  sagittal  and  supra- 
orbital crests  well  developed.  Size  medium  to  large;  build  heavy;  soles 
broad;  ears  not  prominent;  fur  dense. 

The  usual  color  pattern  is  as  follows:  A  narrow  median  white  stripe 
extends  from  nose  to  nape;  a  white  dorsal  band  beginning  with  a  broad 
nuchal  patch,  and  narrowing  between  the  shoulders,  divides  into  two 
lateral  stripes,  which  continue  to  the  tail  and  sometimes  down  its  sides; 
the  rest  of  the  body  is  black;  the  tail  is  of  mixed  black  and  white 
hairs,  the  white  ones  much  the  longer;  all  the  tail  hairs  are  white  at 
the  base.     (See  PI.  II,  fig.  1.) 

Great  variability  is  exhibited  by  the  species  inhabiting  the  eastern 
United  States— y///^/rf</,  elongata^  and  mesomda^ — which  grade  in  color 
pattern  from  specimens  wholly  white  above,  including  the  tail,  to 
specimens  in  which  the  only  white  areas  are  the  frontal  stripe  and  a 
dash  on  the  nape.  In  the  western  species  and  in  C,  mephitis  from 
Canada  the  variability  is  slight,  and  consists  chiefly  in  the  breadth  of 
the  body  stripes  and  the  amount  of  white  on  the  tail.  (See  Pis.  I,  II, 
and  III.)  The  white  areas  are  often  of  a  (Teamy  hue,  and  are  never 
mixed  with  black  hairs,  as  they  are  in  the  hooded  skunks  (subgenus 
Li^iuvmitra),  and  specimens  in  the  black  pha^e  never  show  any  trace 
of  the  white  on  the  sides  that  is  usual  in  the  black  phase  of  Leucomitra. 

Descriptions  of  Species  and  Subspecies. 
CHINC^HA  MEPHITIS  (Schrelw).     Canada  Skunk. 

ViverramephUis^hT^Xyet,  Siiugth.,  Ill,  p.  444,  tab.  121,  1776. 

Viverra  mephitica  Shaw,  Mus.  Leverianum,  p.  171,  1792  (part). 

Viverra  mephitis  Oken,  Lehrbuch  der  Naturg.,  p.  994,  1816. 

Chincha  americana  Lesson,  Xouv.  Tabl.  Regne  Anim.,  Mamm.,  p.  67,  1842. 

Mephitis  mephitica  Bangs,  Proc.  Boston  S<k',.  Nat.  HLst.,  XXVI,  p.  533,  1895;  Elliot, 

Synop.  Mamm.  N.  A.,  Field  Columbian  Museum,  Zool.  Ser.,  II,  p.  322,   1901 

(part). 

Tt/pe  hcalify, — America. 

Geographic  diMrlhatlon. — Eastern  Canada — Nova  Scotia,  Quebec, 
and  northern  Ontario;  west  and  north  at  least  to  Oxford  House, 
Keewatin. 

General  r/uiraeiers. - -Sizi^^  large;  tai/  nhart  aiui  slender^  mixed  black 
and  white;  markings  constant;  skull  large  and  massive;  palate  ending 
in  an  even  curve,  without  notch  or  apine. 
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Color, — ^The  color  pattern,  which  is  quite  constant,  agrees  with  that 
described  in  the  subgeneric  diagnosis  (p.  22).  The  white  stripes  are 
never  very  broad  and  are  sometimes  sepai*ated  for  their  entire  length, 
as  in  Ch  notata.  They  extend  down  the  sides  of  the  tail  and  project 
beyond  its  tip.     (See  PL  II,  fig.  1.) 

Cranial  characterH, — Skull  large  and  massive;  rontrum  hnxid;  zygo- 
mata heavy,  not  greatly  exjKinded,'  mastoid  proceHne^  7wt  prominent^ 
braincase  very  broad;  palate  ending  in  an  even  curve,  n^lthout  dwtirwt 
notch  or  spine;  posterior  border  of  palate  usually  slightly  back  of 
posterior  alveoli  of  last  molars.     (See  PI.  V,  figs.  1  and  2.) 

Measf\Lrenu*i\tH} — PiN^x^k'g^  of  7  adult  males  from  Canada:*  Total 
length,  61B;  tail  vertebrae,  188;  hind  foot,  78.  Average  of  2  adult 
females  from  Canada:'  578;  165;  70.     Skull:  (See  tal)le,  p.  44). 

General  remarks, — Until  quite  recently  the  specific  name  mephitica 
has  been  applied  indiscriminately  to  all  the  skunks  of  eastern  North 
America.  In  1895,  Mr.  Outram  Bangs'  restricted  the  name  to  the 
form  inhabiting  the  Hudsonian  and  Canadian  zones,*  and  pointed  out 
the  characters  which  distinguish  it  from  its  congeners.  Schreber's 
name  mephUi^^  which  has  sixteen  ^^ears'  priority  over  Shaw's  name 
7nephiti^n^  is  strictly  applicable  to  the  Canada  skunk  (as  shown  by 
Bangs),  since  the  tail  is  said  to  be  half  the  length  of  the  body,  a  pro- 
portion not  found  in  any  other  of  the  eastern  species.  The  specific 
name  mephitis  has  been  rejected  by  all  recent  authors  on  the  ground 
that  it  is  preoccupied  by  Viverra  memphitis,  Linn. ;  but  as  shown  in  the 
remarks  on  nomenclature  (p.  18),  the  two  names  are  quite  distinct. 

The  Canada  skunk  is  a  large,  stocky  animal  with  a  heavy  skull  and 
a  very  short  tail  that  narrows  gradually  to  the  tip.  It  is  most  nearly 
related  to  hudsonica  of  the  western  plains,  from  which  it  diflfers  in  the 
slender  tail,  as  well  as  in  skull  characters.  From  putida  of  the  Atlantic 
States  it  diflfers  in  larger  size,  shorter  tail,  and  constancy  of  markings. 
Skulls  of  females  are  considerably  smaller  than  those  of  males,  and 
are  equaled  in  size  by  skulls  of  males  in  putida^  but  in  other  respects 
they  maintain  the  characters  assigned  to  the  species. 

Specimens  examined, — Total  number,  13,  from  the  following 
localities: 

Nova  Scotia:  Annapolis,  1;  Digby,  1;  Halifax,  1. 

Quebec:  Lake  Edward,  4. 

Ontario:  Moose  Factory,  1;  North  Bay,  Lake  Nipissing,  2;  Little  Pic  River, 

Lake  Superior,  1. 
Keewatin:  Oxford  Houne,  1 ;  Pine  Lake,  1. 


*  All  meaaurementa  are  in  millimeters.  *  Fuie  Bangs. 
«Proc.  Boston  Soc.  Nat.  Hist,  XXVI,  p.  533,  1895. 

*  Examination  of  a  large  number  of  specimens  from  northern  New  York  and  New 
England  shows  that  putida  is  the  form  occupying  the  greater  part  of  the  Canadian 
zone. 
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CHINCHA  HUDSONICA  (Richardson).     Northern  Plains  Skunk. 

MephiiU  americcma^  var.  hucUomca  Richardson,  Fauna  Boreali-Ainericana,  I,  Mamm., 

p.  56,  1829. 
Mephitis  mephitica,  var.  occidentalis  Merriam,  Ann.  Rep.  U.  S.  Geol.  Surv.  for  1872»  p. 

662,  1873. 
MephiHs  mephiHca  hudmnia  Elliot,  Synop.  Mamm.  N.  A.,  Field  CK>lumbian  MuHeuni, 

Zool.  Ser.,  II,  p.  322,  1901  (part). 

Tyj>e  locality, — Plains  of  the  Saskatchewan. 

Geographic  distribution, — Wentern  Canada,  from  Manitoba  to  Brit- 
ish Columbia  (east  of  the  Cascades);  south  in  the  United  States  t<> 
Colorado,  Nebraska,  and  Minnesota. 

General  characters, — Size  very  large;  tail  heavy  and  of  medium 
length,  ending  in  a  Hunt  hrush  without  a  white  pencil;  skull  heavy, 
with  a  long  palate;  zygomata  hroadly  spreading. 

Color. — ^This  species  exhibits  the  usual  color  pattern  of  skunks  of 
this  group.  The  white  stripes  are  of  medium  width,  bifurcate  just 
behind  the  shoulders,  and  extend  nearly  to  the  tip  of  the  tail.  The 
tail,  which  is  very  full  and  bushy,  usually  ends  in  a  blunt,  black  brush, 
and  has  an  indistinct  band  of  white  about  two-thirds  of  the  distance 
from  the  root  to  the  tip. 

Cranial  characters, — Compared  with  mephitis:  Skull  both  longer 
and  broader;  zygomata  very  widely  expanded;  mastoid  processes  promi- 
nent; palate  long,,  ending  behind  plane  of  posterior  molars,  without 
notch  or  spine;  interorbital  constriction  marked;  nasals  and  ascending 
branches  of  premaxillae  short;  dentition  heavy,  the  lower  carna^ial 
relatively  large.     (See  PI.  VI,  figs.  1  and  2.) 

Measurements, — Average  of  three  adult  males  from  Saskatchewan, 
Montana,  and  Wyoming:  Total  length,  726;  tail  vertebrae,  268;  hind 
foot,  82.  Average  of  3  adult  females  from  Montana  and  Idaho,  602; 
250;  71.     Shdl:   (See  table,  p.  44). 

General  remarks, — ^This  skunk  may  be  readily  distinguished  from 
the  skunks  of  the  eastern  States  by  its  large  size  and  bushy  tail  with- 
out a  distinct  white  pencil.  Compared  with  mephitis,^  its  nearest  ally, 
it  has  a  longer  and  heavier  tail,  broad,  heavy  soles,  and  a  skull  of  quite 
different  proportions.  The  most  noticeable  difference  between  the 
skulls  of  the  two  species  is  in  the  widely  spreading  zygomata  of  hud- 
sonica  and  the  contracted  mastoids  of  mephitis.  The  skull  of  hudsonica^ 
viewed  from  above,  appears  narrower  than  that  of  mephitis  in  the 
frontal  and  parietal  regions.  It  resembles  that  of  occidental'ls  in  gen- 
eral shape,  but  has  more  widely  expanded  zygomata.  Typical  AW- 
sanica  may  be  distinguished  from  both  varians  and  occidentalis  by  the 
short  ascending  branches  of  the  premaxilla;. 

The  species  has  an  extensive  range  on  the  northern  plains,  and 
spreads  over  most  of  the  northern  portions  of  the  R#cky  Mountains 
from  Colorado  to  British  Columbia.  Its  range  meets  that  ot  mephitis 
in  Manitoba,  and  the  two  species  may  possibly  intergrade,  though 
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present  material  does  not  fully  show  that  such  is  the  case.  Specimens 
from  British  Columbia  have  slightly  shorter  tails,  but  in  other  respects 
are  typical. 

A  large  series  from  Arkins,  Colorado,  consisting  of  skulls  and  a 
few  skins,  show  that  two  species  are  present  in  that  region.  Of  31 
skulls  of  adult  males,  10  are  fairly  typical  hudHotilca^  12  are  just  as 
typical  rarlanH^  and  3  are  indeterminate.  It  is  not  difficult  to  sepai'ate 
them,  the  hiids&nlca  series  having  broad,  heavy  skulls,  with  spreading 
zygomata  and  long  palates,  the  mrmns  series  much  slenderer  and  nar- 
rower skulls,  with  shorter  palates.  No  skins  of  the  hidsonica  form  are 
available,  but  those  of  the  varjans  form  are  typic«.l,  except  that  they 
have  the  shoi'ter  tails  usual  in  specimens  of  varmivi  from  the  northern 
part  of  its  range.  Under  these  rather  unusual  conditions  it  seems 
hardly  possible  to  consider  that  the  two  species  intergrade,  but  rather 
that  their  ranges  overlap  at  this  point,  each  remaining  distinct,  save 
for  an  occasional  hybrid. 

Speeinuma  f^icamined, — Total  number,  80,  from  the  following 
localities: 

Mackenzie:  Great  Slave  Lake,  1. 

Saskatchewan:  Winganl,  1. 

Alberta:  Jasper  House,  1. 

British  Columbia:    Shuswap,  6;   Sicamous,  4;   Ashcroft,  1;   Okanagan,  4; 

Kamloops,  1;  Stuart  Lake,  2;  Ducks,  1. 
Washington:  Jfort  Spokane,  1. 
Idaho:  Bear  Lake  (east  side),  1;  Conur  d'Al^ne,  1. 

Montana:    Stanford,  1;    Great  Falls,  1;  St.  Marys  Lake,  1;   Nyack,  Teton 
Mountains,  1;  Bear  Paw  Mountains,  3;  Prospect  ('reek,  near  Thompson, 
1;  Tobacco  Plains,  2;  Yellowstone  River,  (26  miles  from  mouth),  1. 
Wyoming^:    Bona,  Sheridan  County,  1;  Lower  Geyser  Basin,  1;  Shoshone 
Lake,  1;  Fort  Bridger,  1;  Big  Horn  Mountains,  1;  Bull  J^ake  Creek,  Fre- 
mont County,  1;  Fort  Laramie,  1. 
Golorado:  Arkins,  Larimer  County,  19  (skulls). 
Nebraska:  Johnstown,  1. 
South  Dakota:    Custer,  1;   Fort  Pierre,  1;   Fort  Randall,  1;   Fort  Sisseton, 

Marshall  County,  1;  Rapid  City,  1. 
Minnesota:  Elk  River,  9;  Fort  Snelling,  1;  Roseau  River,  at  Point  d'Orme, 
1;  Bois  de  Sioux,  1. 

CHINCHA  PUTIDA  (Boitard).     P^aotern  Skunk. 

Mephitis  putida  Boitard,  Jardin  des  Plantes,  Mamm.,  p.  147,  1842. 

Mephitis  olida  Boitard,  Jardin  des  Plantes,  Mamm.,  p.  147,  1842. 

Mephitis  fetidissima  Boitard,  Jardin  des  Plantes,  Mamm.,  p.  147,  1842. 

Mephitis   mephitica  Baird,  Mamm.   N.    Am.,    p.   195,  1857    (part);   Elliot,  Synop. 

Mamm.  N.  A.,  Field  Columbian  Museum,  Zool.  Ser.,  II,  p.  322,  1901  (part). 
Mephitis  varians^  var.  b.  mephitica^  (xray.  Cat.  Camivora  Brit.  Mus.,  p.  137,  1869. 
Mephitis  rarians,  var.  e.  chinga^  Gray,  Cat  Camivora  Brit.  Mus.,  p.  137,  1869. 

Type  locality. — New  Jersey. 

Geographic  di^rihufum, — New  England  and  Middle  Atlantic  States; 
south  to  Virginia;  west  to  Indiana. 

General  character's, — Size  medium;  tail  longer  than  that  of  mephitis^ 
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black,  with  a  dutinct  white  pencil;  skull  short  and  relativel3'  broad 
zygomatically,  with  a  ^yrominerit  xpine  on  the  palate. 

Color, — ^This  species  exhibits  the  usual  (^olor  pattern  of  the  skunks 
of  this  group,  Mdth  considerable  variation  in  the  breadth  and  extent 
of  the  white  stripes.  The  tail  is  usuall}^  wholly  black,  excepting-  a 
white  pencil,  which  extends  from  100  to  150  mm.  beyond  the  end  of 
the  vertebrae.  The  white  stripes  are  usually  broader  than  in  utephitU^ 
and  specimens  frequently  occur  in  which  the  back  is  almost  wholh' 
white.  In  many  individuals,  however,  the  stripes  are  much  reduced 
both  in  length  and  breadth,  and  occasionally  are  entirely  wanting,  the 
white  being  confined  to  a  small  patch  on  the  nape  and  the  usual  frontal 
stripe.  Only  two  individuals  in  the  large  series  examined  have  the 
white  stripes  continued  down  the  sides  of  the  tail.    (See  PI.  I,  tig.  1.) 

Oranial  chciracterH. — Skull  of  v[iedi\x[aH\zQdA\Arekitit'>elyhroadacro^ 
zygomata;  interorbital  constriction  marked;  posterior  harder  of  jxil^it^ 
with  a  pro7nvnei\t  spin^;  palate  usually  ending  about  on  a  line  with 
last  molars;  mastoid processea prominent,     (See  PI.  V,  figs.  3  and  4). 

Measurements, — Average  of  6  adult  males  from  Hastings,  New  York: 
Total  length,  575;  tail  vertebra  229,  hind  foot  60.  Average  of  6 
adult  females  from  same  localitv:  608;  223;  62.  Shvll:  (See  table, 
p.  44). 

General  remarks, — ^This  species,  the  common  skunk  of  the  Eastern 
States,  is  generally  distributed  from  Maine  to  Virginia,  but  reaches 
the  Mississippi  Valley  only,  so  far  as  known,  in  Ohio  and  eastern 
Indiana.  It  has  long  borne  the  specific  name  mephitiea^  which  until 
recently  it  shared  with  all  its  congeners  in  eastern  North  America; 
but  since  this  is  a  synon3^m  of  O,  mephitis  (Schreber),  which  is  here 
adopted  for  the  Canada  skunk,  it  becomes  necessary  to  select  the 
next  available  name.  While  a  great  many  names  were  proposed  in 
the  early  years  of  the  present  century  for  the  American  skunks,  the 
earliest  used  in  a  sufficiently  restricted  sense  to  be  available  for  the 
present  species  is  putida  of  Boitard.  proposed  in  1842  for  the  skunk 
of  New  Jersey.  There  is  but  one  species  of  skunk  in  New  Jersey : 
hence,  although  Boitard's  description  is  not  in  itself  sufficient  for 
identification,  no  doubt  can  exist  as  to  the  applicability  of  the  name. 
The  two  other  names  (plida  and  fetidmima)  proposed  by  him  on  the 
same  page  probably  apply  also  to  this  form,  but  these  are  also  inade- 
quately described  and  lack  the  specific  mention  of  a  type  locality. 

In  1896  Bangs  described  a  new  form  from  Louisiana  under  the 
name  Mephitis  viephitica  samtaUrr  {=^mes(nnelas)^  and  expressed  the 
opinion  that  the  skunks  inhabiting  the  New  England  and  Middle 
Atlantic  States  are  intermediates  between  it  and  nuphitica  {=niephit!s),  * 
A  careful  study  of  a  large  number  of  specimens  from'  eastern  North 
America,  including  Bangs's  types,  shows  that  the  skunks  of  the 
Atlantic  coast   States  are   very  distinct   from   those  inhabiting  the 

iProc.  Biol.  Soc.Wash.,  X,  pp.  139-144,  1896. 
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Mississippi  Valley,  and  that  the  form  from  New  England  and  the 
Middle  Atlantic  States  is  also  quite  distinct  from  mephitis.  Hence 
it  is  entitled  to  separation  as  a  full  species. 

It  may  be  at  once  distinguished  from  mephitis  by  its  longer  tail  and 
very  different  skull.  The  skull  is  not  only  much  smaller  and  weaker 
than  that  of  Tuephitis^  but  the  relatively  great  breadth  across  the  zygo- 
mata and  the  marked  interorbital  constriction  give  it  a  very  different 
appearance.  The  skulls  of  some  of  the  largest  males  are  almost  as 
broad  zygomatically  as  those  of  nwphitlH^  though  very  much  shorter. 
The  spine  on  the  posterior  border  of  the  palate,  which  is  a  fairly  con- 
stant character  (absent  in  only  a  very  few  individuals  in  the  large  series 
examined),  distinguishes^w^w^/  alike  from  mephitis  and  from  me^iymdas 
and  its  subspecies  ama.  The  presence  of  a  palatal  spine,  the  great 
mastoid  breadth,  and  other  differences  in  the  skulls  of  males  of  this 
species,  as  compared  with  those  of  ai^ia^  whose  range  meets  that  of 
putidii  in  Indiana,  show  that  the  two  forms  are  quite  distinct.  Skulls 
of  females,  however,  have  the  spine  on  the  palate  less  pronounced,  the 
zygomata  less  abruptly  spreading,  and  the  mastoid  i)rocesses  reduced, 
and  thus  resemble  rather  closely  the  females  of  aria. 

As  in  all  the  skunks,  the  skulls  of  the  femah\s  of  putida  are  very 
much  smaller  than  those  of  the  males,  although  o(»cAsionally  the  skull 
of  a  very  large  female  will  equal  that  of  a  small  male.  The  skulls 
show  a  large  amount  of  individual  variation,  particular!}^  in  size  but 
also  in  other  respects.  Specimens  from  New  Hampshire  and  northern 
New  York  average  larger  than  the  typical  form,  which  might  be 
regarded  as  due  to  the  influence  of  mephitis  but  for  the  complete 
absence  of  other  signs  of  int<»rgi*adation  with  that  spi^cies. 

SpeeiTneris  examined, — Total  number,  182,  from  the  following  locali- 
ties: 

New  York:  Adirondack  Moun tains,  51  (nkulls);  I^ke  (xeorge,  10;  Tomhan- 
nock,  1;  Lo<*ust  Grove,  11;  Severance,  13  (skulls);  Catekill  Mountains,  1; 
Hastings-on-Hudson,  16;  Highland  Falls,  3;  Bij;  Moose  Lake,  Hamilton 
County,  1;  Mayville,  2;  Westchester  County,  1;  Sing  Sing,  3;  Montauk 
Point,  2;  Shelter  Island,  19  (skulls);  Miller  Place,  Suffolk  County,  2. 

New  Hampshire:  Ossipee,  8. 

Maine:  Bucksport,  1;  Brooklin,  2. 

Massachusetts:  Wilmington,  15;  Burlington,  2;  Taunton,  1;  Ipswich,  1; 
Woods  Hole,  2. 

Connecticut:  East  Hartford,  3. 

Pennsylvania:  Carlisle,  1. 

Ohio:  Garrettsville,  1. 

Indiana:  Marion  County,  3;  Boone  Comity,  1;  Denver,  1. 

Maryland:  Jefferson,  1. 

District  of  Columbia:  Washington,  3. 

CHINCHA  ELONGATA  (Bangs).     Florida  Skunk. 

Mephitis  mephiiiea  elangaia  Bangs,  Proc.  Boston  Soc.  Nat.  Hist.,  XXVI,  p.  631,  1895. 
MephUis  dongaia  Bangs,  Proc.  Biol.  Soc.  Wash.,  X,  p.  142,  1896. 

lype  locality. — Micco,  Brevard  County,  Florida. 
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Geographic  diHtrihntmn, — Florida  (from  vicinity  of  Lake  Worth)  to 
North  Carolina,  and  in  the  mountains  to  West  Virginia;  west  on  the 
Gulf  coast  to  the  Mississippi  River. 

General  characters, — Size  medium;  t^ail  very  hmg^  marked  with  white 
on  the  sides,  and  with  a  long  white  pencil;  markings  variable,  but 
white  stripes  usually  very  broad;  skull  peculiar — larger  than  that  of 
putld4t. 

Cohrr, — Markings  similar  to  those  oi  jmtidd^  but  white  stripe*  aver- 
aging broader  (about  45  mm.  in  width)  and  bifurcating  about  the  mid- 
dle of  the  back;  tail  mostly  white  above  and  on  the  sides,  this  color 
reaching  around  and  almost  me-eting  beneath  the  root  of  the  tail. 
Great  variability  in  markings  is  exhibited,  some  specimens  being 
wholly  black,  save  for  a  few  irregular  white  patches  on  the  shoulders, 
others  nearly  all  white  above,  including  the  tail,  and  mixed  with  white 
below.     (See  PI.  I,  figs.  2  and  3.) 

(-ranlal  clmractern, — Skull  larger  and  heavier  than  that  of  putida; 
highly  arclved  in  frontal  region;  rontrum  very  Itroad;  anterior  palatine 
foramina  large;  zygomata  spreading  less  abruptly;  dentition  heavy, 
lower  carnassial  especially  large;  audital  bull«e  rather  large;  spine 
on  palate  prominent;  interpterygoid  fosvsa  broad. 

MeammmientH, — Average  of  2  adult  males  from  type  locality:  Total 
length,  703;  tail  vertebrie,  317;  hind  foot,  74.  Average  of  2  adult 
females  from  St.  Marys,  Georgia:  710;  315;  73.  A  series  from  Lake 
Harney  and  Mullett  Lake  are  somewhat  smaller,  3  adult  males  aver- 
aging 689;  292;  64.     Skull:  (See  table,  p.  44.) 

General  retnarks, — The  Florida  skunk  is  closely  related  to  ptUida^ 
but  is  very  distinct  from  meHoniehiH  of  the  lower  Mississippi  Valley, 
from  which  it  may  be  distinguished  by  its  long  tail  and  heavy  skull. 
It  was  described  by  Bangs  as  a  sul)species  of  the  eastern  skunk, 
but  in  a  later  paper  he  accorded  it  specific  rank,  and  stated  that  its 
range  does  not  meet  that  of  niephitica  {=puti<hi)  on  the  Atlantic  coast, 
since  the  coastal  region  of  North  Carolina  is  practically  uninhabited 
by  skunks.  More  recently  Mr.  Bangs  has  received  a  specimen  of  eloii- 
gata  from  Raleigh,  North  Carolina,  the  only  one,  so  far  as  known, 
ever  taken  in  the  eastern  part  of  the  State.  Two  specimens  from  West 
Virginia  are  typical  except  that  the  tail  is  not  quite  the  usual  length — 
a  charact^^r  found  occasionally  even  in  specimens  from  Florida. 

Speciineni<e.rainined, — Total  number,  39,  from  the  following  loc^Alities: 

Florida:  Micro,  2;  New  Berlin,  2;  Blitches  Ferry,  Citrus  County,  3;  Lake 
Harney,  5;  Mullett  Lake,  5;  (iainesville,  1;  Sebastian,  1;  Fort  Kiasimmee, 
3;  Lake  Worth,  1;  Hernando  County,  1. 

Alabama:  P^ldwin  County,  2. 

Mississippi:  Bay  St.  Louis,  2. 

Georgia:  St.  Marys,  2;  Pinetucky,  2;  Mcintosh  County,  1;  Nashville,  1. 

Korth  Carolina:  lialeigh,  1;  Weaverville,  2. 

West  Virginia:  Green  Bank,  1;  Travellers  Repose,  1. 
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C'HINGHA  MESOMELAS  (Lichtenstein).     Louisiana  Skunk. 

Mepfntl8  memmela»  Licht.,  Darst.  Siiugeth.,  pi.  45,  fig.  2,  with  accompanying  text,  1832. 

Mephitis  mephiHca  xcnUaior  Bang8,  Proc.  Biol.  Soc.  Wash.,  X,  p.  141,  1896;  Elliot, 

Synop.  Mamm.  N.  A.,  Field  Columbian  Museum,  Zool.  Ser.,  II,  p.  324,  1901. 

Tf/pe  focal! ty. — Louisiana. 

Gei)graphh€  diHtrUxution. — West  side  of  Mississippi  Valley  from 
southern  Louisiana  to  Missouri;  westward  along  the  coast  of  Texas  to 
Matagorda  Island;  and  up  the  Red  River  Valley  as  far  at  least  as 
Wichita  FalLs. 

Geiwiml  charcu^ters, — Size  very  s^mall;  tail  short,  usually  wholly 
black;  skull  small  and  relatively  narrow. 

Color, — More  variable  than  variant,,  but  apparently  less  so  than 
put'idcu  In  specimens  from  the  type  locality  the  white  stripes  are  nar- 
row, and  usually  terminate  alx)ut  the  middle  of  the  back,  though  they 
occasionally  extend  to  the  root  of  the  tail;'  tail  usually  wholly  black; 
the  white  pencil  generally  absent,  but  if  present,  shorter  than  in 
putida,  (See  PI.  II,  fig.  2.)  In  specimens  from  Texas  the  stripes 
usually  reach  to  the  tail,  and  the  coloration  is  more  constant. 

Cranial  characters, — Skidl  very  small  and  relatively  narraiv^  mas- 
toids cimtracted;  palate  ending  squarely,  without  distinct  spine;  teeth 
small;  audital  bullae  usually  more  inflated  than  in  putida,  (See  PL  VI, 
figs.  3  and  4.) 

Measurements, — Average  of  4  adult  males  from  Louisiana:  Total 
length,  576;  tail  vertebrae,  223;  hind  foot,  63.  Average  of  3  adult 
females  from  same  localities:  566;  224;  62.  Average  of  4  adults 
(both  sexes)  from  Marble  Cave,  Missouri:  628;  232;  67.  Skull:  (See 
table,  p.  44.) 

General  renuirks, — In  Lichtenstein's  original  description  of  this 
species  he  remarked  that  his  type  wajs  secured  from  a  natural  history 
dealer,  and  was  said  to  have  come  from  Louisiana.  In  a  later  paper* 
he  gave  its  range  as  ^  Ludoviciana  et  ad  Missouri  flmnum,^  By  rea- 
son of  his  jissignment  of  a  definite  type  locality,  and  by  the  aid  of 
the  measurements  of  his  specimen,^  we  are  able  to  apply  the  name 
with  certainty  to  the  small  species  inhabiting  the  lower  Mississippi 

^Lichtenstein  figures  a  sptHnmen  in  which  the  white  stripes  reach  to  the  tail  and 
down  its  sides.  None  of  those  examine<l  from  Louisiana  have  as  much  white  as 
this  siHicimen,  but  it  is  stated  hy  Mr.  Ixivi  Spalding,  of  Iowa,  Louisiana,  that  all 
gradations  of  color  occur  in  the  skunks  of  that  section.  When  more  specimens 
are  obtained  from  the  State,  many  individuals  will  probably  be  found  that  agree 
perfectly  with  the  figure  of  the  type. 

*Abh.  Akad.  Wiss.  Berlin  for  1836,  p.  277,  1838. 

*His  measurements  are:  Head  and  body,  1  ft.  7  in.;  tail,  9  in.;  hind  foot,  2  in. 
Reduce<l  to  millimeters  (assHuiing  that  he  used  the  Rhineland  foot)  these  measure- 
ments are  as  follows:  Total  length,  733;  tail  vertebrae,  235;  hind  foot,  52;  which  do 
not  differ  radically,  except  in  length  of  body,  from  measurements  of  specimens  recently 
taken  in  Louisiana.  The  great  length  of  body  was  undoubtedly  due  to  stretching 
of  the  skin. 
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Valley.  The  hairy  soles  ascribed  by  him  to  this  species  have  not 
been  observed  in  any  species  of  the  genus. 

The  LfOuisiuna  skunk  was  later  described  l)y  Bangs  as  a  subspecies 
of  '^  mephitica'^  (=  m4*phitw  and  put  Ida).  With  mephitis  it  apparently 
has  no  connection;  from  putida  it  may  be  distinguished  by  its  small 
size,  short  tail,  and  narrow  skull  with  square  palate.  These  charac- 
ters also  distinguish  it  from  dongata.  In  most  of  the  specimens 
examined  the  tail  ends  in  a  blunt  black  brush,  as  in  varians  and  hud- 
sonli'a;  but  a  few  from  both  extremes  of  its  range  have  a  slender 
white  pencil,  shorter  than  in  putida.  One  specimen  from  Marble 
Cave,  Missouri,  is  nearly  all  white  above,  including  the  tail.  The 
shape  and  size  of  the  anterior  palatine  foramina  are  variable  in  this 
species,  some  individuals  having  the  large  rounded  foramina  which 
appear  in  the  subgenus  Leuawtltnu 

Sj)eeiMwns  examined. — Total  number,  39,  from  the  following 
localities: 

Louisiana:  Cartville,  Aca<lia  Parish,  2;  Point  aux  Loups  Springs,  5;  C^ca- 

eiea  Parish,  11;  Calcasieu  Pa*<8,  1. 
Texas:  Mata^onla  Peninsula,  3;  Virginia  Point,  1;  San  Antonio,  3;  Aransas 

County,  1;  Gainesville,  2;  Henrietta,  1;  Wichita  Falls,  1. 
Oklahoma:  Fort  Cobb,  Washita  River,  1. 
Missouri:  Marble  Cave,  Stone  County,  7. 

CHINCHA  MF^SOMELAS  AVIA  (Bangs).    Illinois  Skunk. 
Mephitis  avia  Bangs,  Proc.  Biol.  Soc.  Wa^h.,  XII,  p.  32, 1898. 

Type  hcMlty. — San  Jose,  Illinois. 

Geographic  distrihutlim. — ^Prairie  region  of  Illinois,  western  Indiana, 
and  eastern  Iowa;  boundaries  of  range  imperfectly  known. 

General  characters. — Resembles  mescnnel^s  very  closely,  but  skull 
slightly  larger. 

Color. — The  series  from  the  type  locality  is  variable;  in  some  the 
white  stripes  terminate  about  the  middle  of  the  back,  in  others  they 
reach  to  the  root  of  the  tail.  Tail  wholly  black,  with  or  without  a 
white  pencil. 

Cranial  characters. — Skull  slightly  larger  than  that  of  meaamelasi 
zygomata  more  widely  expanded;  upper  carnassial  large;  palate  vari- 
able in  length,  ending  sometimes  in  front  of  and  sometimes  behind 
plane  of  last  molars. 

Measurements. — Average  of  two  adult  males  from  type  locality:^ 
Total  length,  641;  tail  vertebrae,  184;  hind  foot,  65;  one  adult  female 
from  Freeport,  Illinois:  610;  220;  68. '     Shdl:  (See  table,  p.  44). 

General  remarks. — This  foiTn  is  very  closely  related  to  mesomdm 
from  which  it  differs  chiefly  in  greater  size  and  perhaps  shorter  tail. 

*  Fide  Bangs. 

'These  measareraente,  taken  in  the  flesh  from  a  specimen  which  died  in  the 
National  Zoological  Park,  show  that  the  npecies  may  have  a  s  jmewhat  longer  tail  than 
Bangs' 8  meafiurements  indicate,  and  not  appreciably  shorter  than  that  of  mewmelas. 


Digitized  by  VjOOQIC 


AUG..  1901.]  CHINCH  A   MES0MELA8   VABIAN8.  81 

While  its  i^ange  meets  that  oi putida  in  Indiana  intergradation  seems 
not  to  take  place.  The  diflferences  between  ama  and  putida  have 
already  been  pointed  out  (see  p.  27). 

Specimens  exam  fried, — Total  number,  10,  from  the  following  locali- 
ties: 

niinois:    San  Jose,  6;  Freeport,  1;  'Illinois,*  1. 

Indiana :  Fowler,  Benton  County,  1. 

Iowa:  Delaware  County,  1. 

CHINCH  A  MESOMELAS  VABIANS  (Gray).     Long-tailbd  Texas  Skunk. 

Mephitis  varians  Gray,  Charlesworth's  Mag.  Nat.  Hist,  I,  p.  581,  1837. 

Mephitis  macroura  Aud.  &  Bach.,  Quad.  N.  Am.,  Ill,  p.  11,  1854  [not  if.  maeroura 

Licht.]. 
3fephitis  mesomdas  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VI,  p.  188,  1894  [not  M.  meso- 

Tneto^  Licht.];  Elliot,  Synop.  Mamm.  N.  A.,  Field  Columbian  Museum,  Zool. 

Ser.,  II,  p.  325,  1901  [not  M.  mesomelas  Licht]. 

Type  Jocality, — Texas  (specimens  from  lower  Rio  Grande  Valley 
considered  typical). 

Ge(Hjraphic  dhtrlbuti<m., — Southern  and  western  Texas,  eastern  New 
Mexico,  and  adjacent  parts  of  Mexico;  north  into  Oklahoma,  Colorado, 
Kansas^  and  Nebraska. 

QeTieral  characters. — Size  large;  tail  verry  long ;  markings  similar  to 
those  of  liudHonwa^  constant;  skull  longer  than  that  of  mesomdas. 

Color, — Similar  to  that  of  kudnfmlca;  white  stripes  narrower  than 
in  e^'<tor;  tail  ending  in  a  black  brush  without  a  pencil;  white  hairs 
intermixed  in  the  tail,  usually  showing  prominently  in  upper  surface 
to  about  the  middle  of  the  tail,  where  they  form  an  indistinct  band. 

Cranial  character h, — Skull  of  medium  size,  smaller  and  narrower 
than  that  of  hiid^onica;  longer  than  that  of  mesomdas;  zygomata 
spreading  less  abruptly,  and  palate  avei'aging  shorter  than  in  hud- 
son  ica;  ascending  branches  of  premaxillse  very  long. 

Measurements. — Avei'age  of  i  adult  males  from  vicinity  of  Browns- 
ville, Texas:  Total  length,  758;  tail  vertebrae,  393;  hind  foot,  71. 
Average  of  4  adult  females  from  lower  Rio  Grande  Valley  (Laredo 
and  vicinity):  681;  376;  69.     Skull: \^^^.  table,  p.  44.) 

Geiieral  remarks. — In  Gray's  original  description  of  this  species  he 
remarks  that  it  inhabits  Texas,  and  in  a  later  paper  mentions  that  the 
tail  is  as  long  as  the  body.^  Two  forms  are  found  in  Texas,  either  of 
which  might  be  the  subject  of  the  original  description,  but  only  one 
of  these,  the  larger,  has  a  tail  as  long  as  the  body.  To  this  form, 
therefore,  the  name  is  restricted.* 

>Cat.  Carnivora  Brit.  Muh.,  }).  136,  1869. 

^Dr.  J.  A.  Allen  has  endeavored  to  fix  Lichtenstein^s  name,  mesomdaSy  to  this 
form  (Bull.  Am.  Mug.  Nat.  Hist.,  VI,  p.  188,  1894),  but  that  this  can  not  be  done 
iseWdent  upon  comparing  the  measurements  of  this  species  with  those  of  mesomdas 
as  given  by  Lichtenstein  (see  footno^  p.  29).  The  specimens  on  which  Dr.  Allen 
based  his  views  came  from  Oklahoma  and  belong  to  the  large  form — not  the  small 
one,  of  whose  presence  in  I^uisiana  he  was  at  the  time  unaware.  The  body  and 
tail  measurements  made  by  him  from  dry  skins,  do  not  correctly  represent  the  aver- 
age measurements  of  varians;  but  the  size  and  characters  of  the  skull  leave  no  doubt 
3S  to  the  identity  of  the  specimens. 
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The  species  varies  greatly  in  size:  thus  specimens  from  the  lower 
Kic)  Grande  Valley  have  much  longer  tails  and  rather  smaller  skulls 
than  those  inhabiting  central  Texas,  Oklahoma,  and  Colorado.  In 
southeastern  Texas,  in  the  vicinity  of  Matagorda  Bay,  it  intergrades 
with  ifiesomdm^  whose  range  extends  westward  along  the  coast  from 
Louisiana.  In  a  series  of  7  specimens  from  O'Connoi-port  (opposite 
Matagorda  Island),  which  are  evidently  intermediate,  the  markings  are 
like  those  of  variant  while  the  skulls  are  small  like  those  oiinesffmdas^ 
and  the  tails  average  312  mm.— much  longer  than  the  average  tail 
measurement  of  mtmmieUu.  Seven  skins  from  Mason,  Texas,  show 
much  more  white  than  typic4il  specimens,  in  this  re^^pect  approaching 
enUrr^  from  which  some  of  them  can  be  distinguished  only  by  greater 
size  and  longer  tail.  More  than  half  of  these  Mason  skins  have  the 
white  hail's  of  the  tail  extending  beyond  the  tip,  and  some  have  a  dis- 
tinct white  pencil. 

^pecimen>i  examined. — Total  number,  139,  from  the  following 
localities: 

Tamaulipeis:  MatamoraA,  2;  Mier,  I. 

Texas:  Brownsville,  7;  Corpus  Christi,  I;  Nueces  Bay,  2;  Santa  Tomas,  1; 
Hidalgo,  2;  Kio  Grande  City,  1;  Padre  leland,  1;  Laredo,  2;  Eagle  Pass, 
3;  Mouth  of  Pecos  River,  1;  Presidio  County,  2;  El  Paso,  2;  East  Painted 
Cave,  Valverde  County,  1;  Indianola,  1;  O'Connorport,  7;  Rockport,  3; 
Fort  Richanlson,  Jack  County,  1;  Berne,  1;  Mason  7;  Gail,  1;  Colorado, 
5;  Fort  Clark,  Kinney  County,  1;  Sherwomi,  2;  Langtry,  2;  Pecos  High 
Bridge  (Southern  Pacific  R.  R. ),  2;  Chisos  Mountains,  1;  Da\'i8  Moun- 
tains, 1. 

New  Mexico:  Hall  Peak,  2;  Mdy,  1. 

Oklahoma:  Beaver  River,  Beaver  County,  9. 

Colorado:  Arkins,  Larimer  County,  20;  Chivington,  1;  OafionCity,  1;  Boulder 
County,  1;  Costilla  County,  2;  Conrow,  1;  Tx)veland,  1. 

Kansas:  Cedarvale,  1;  Neosho  Falls,  1;  Trego  County,  5;  Long  Island,  2; 
Onaga,  3. 

Nebraska:  Johnstown,  21  (skulls);  Valentine,  1;. Cherry  County,  1;  Loup 
Fork  River,  1. 

CHINCH  A  KSTOR  (Merriani)  Arizona  Skunk. 

MephUin  estor  Merriam,  N.  Am.  Fauna  No.  8,  p.  81,  1890. 

Type  lociility, — Sail  Francisco  Mountain,  Arizona. 

Geographli^  d'nitnhutwiu — Arizona,  wcj^tern  New  Mexico,  Sonora, 
Chihuahua,  and  northern  Lower  California;  south  in  the  Sierra  Madre 
to  southern  Chihuahua;  limits  of  i-ange  unknown. 

Genend  churact^rn, — Size  rather  small;  tail  shorter  than  that  of 
variant;  miwh  white  an  hody  wnd  tail;  skull  resembling  that  of  tHtri- 
aths^  but  smaller. 

Color, — White  stripes  on  back  very  broad — almost  confluent:  pos- 
terior back  wholly  white  in  some  specimens;  tail  of  black  and  white 
hairs,  the  white  longer  and  chiefly  on  the  upper  surface,  where  they 


Digitized  by  VjOOQ  IC 


AUG.,  1901.]  CHINCHA    ESTOR.  33 

extend  beyond  and  nearly  conceal  the  black;  white  pencil  at  tip.  (See 
PI.  II,  fig.  3.) 

Cranial  cliaracters. — Skull  resembling  that  of  varia?is  in  general 
shape  but  mnaller  and  slenderer;  palate  ending  about  on  a  line  with 
posterior  molars,  either  square  or  with  a  very  small  notch;  molars 
smaller  than  in  either  varlans  or  ocddentalis;  anterior  palatine  fora- 
mina small  and  narrow.     (See  PI.  VII,  figs.  3  and  4.) 

MeasxiretnenU. — Average  of  7  adult  males  from  Arizona  and  adja- 
cent parts  of  Mexico:  Total  length,  639;  tail  vertebrae,  285;  hind  foot, 
69.  Average  of  4  adult  females  from  same  localities:  580;  273;  63. 
Shull:  (See  table,  p.  44.) 

General  reuuirks, — The  Arizona  skunk  is  a  very  distinct  species 
inhabiting  Arizona,  New  Mexico,  and  adjacent  parts  of  Mexico.  In 
southern  Arizona  and  Chihuahua  its  range  overlaps  that  of  milleri^ 
the  two  species  being  often  found  at  the  same  place.  By  reason  of 
this  fact,  and  on  account  of  the  extreme  variability  of  nuUerl^  the  two 
have  been  frequently  confused  by  authors,  and  many  references  to 
est</r  really  apply  to  m.iUerL  There  need  be  no  difficulty,  however, 
in  distinguishing  them,  either  by  skin  or  skull.  The  hooded  skunks 
(to  which  group  mllleri  belongs),  while  extremely  variable,  are  usually 
either  wholly  black  or  wholl}'  white  on  the  back,  and  never  have  the 
two  white  stripes  of  Chincha;  the  tail  is  longer  than  the  head  and 
body  (about  52  per  cent  of  the  total  length).  Estor  is  rather  constant 
in  markings,  and  has  the  white  stripes  of  the  other  United  States  spe- 
cies inclosing  a  small  patch  of  black,  while  the  tail  is  shorter  than  the 
head  and  body  (about  44  per  cent  of  the  total  length).  In  the  few 
cases  in  which  e8t(yr  has  the  whole  back  white,  the  purity  of  the  white 
will  sei*ve  to  distinguish  it  from  milleri^  in  which  the  white  is  of  a 
grayish  hue,  due  to  the  intermixture  of  black  hairs.  The  very  pro- 
nounced skull  characters  distinguishing  the  two  groups  are  pointed 
out  under  the  description  of  the  subgenus  Leucomitra  (p.  39). 

Entor  differs  from  both  variarw  and  ocddentalis  in  smaller  size  and 
shorter  tail,  and  in  the  much  greater  extent  of  white  on  its  body  and 
tail.  Specimens  from  the  Mexican  boundary  line  at  the  west  base  of 
the  San  Luis  Mountains  are  somewhat  larger  than  the  typical  form 
of  est(Yr^  and  one  of  them  is  plainly  referable  to  varlans^  so  it  is  pos- 
sible that  intergradation  takes  place  between  the  two. 

Specimens  examined, — Total  number,  55,  from  the  following  locali- 
ties: 

Azizona:  San  Francisco  Mountain,  3;  Springerville,  3;  Holbrook,  1;  Cala- 
basas,  2;  Yuma,  1;  Fort  Mohave,  1;  Fort  Verde,  12;  Fort  Huachuca,  1; 
Huachuca  Mountains,  2;  Huachuca  Station,  1;  Prescott,  1;  Pinal  County, 
4;  Whipple  Barracks,  1. 

New  Mexico:  Fort  Wingate,  1;  Cloverdale,  Grant  County,  1;  Hachita,  1. 

21K)9— No.  20—01 3 


Digitized  by  VjOOQ  IC 


34  NORTH    AMERICAN    FAUNA  Ik«  » 

Sonora  (near  Mexican  >)oundary  line):  Santa  ('niz  River,  1;  San  Pedro  River, 
J;  Patagonia  Mountainn,  2;  west  side  San  Luis  Mountains,  1;  San  Luis 
Springs,  1;  Animas  Valley,  1;  San  Bernardino  Ranch  (monument  77,  Mex- 
ican boundary  line),  1;  I^  Noria  (monument  111,  Mexican  boundary 
line),  1. 

Cliiliuahua:  White  Water,  1;  CJajon  Bonita  Creek  (near  Mexican  boundary), 
1;  Colonia  (iarcia,  0;  Sierra  Madre  (ncAr  Guadalupe  y  Calvo),  1. 

Lower  California:  Poho  Vicente,  1. 

CHINCH  A  OCX^IDENTALIS  (Baird).     California  Skunk. 
Mephidif  occid^ntalim  H'AinX^  Manmi.  N.  A.,  p.  194,  1857. 

Ti/pe  locality.  -Petaluma,  California. 

Geographic  dixfrihutio)), — Northern  and  central  California,  from 
vicinit}'  of  Monterey  Bay  northward,  west  of  the  Sierra  and  Cascades, 
to  the  Willamette  Valley,  Oregon. 

Getii^^al  cJtaraoterH. — Size  rather  large;  resembling  Ai/rf.S(?/i2<Y/ quite 
closely,  but  tail  longer;  skidl  rel-atively  mirraw  across  zygomata;  palate 
rather  long,  sometimes  with  a  distinct  median  notch. 

Color. — (Closely  resembling  hudsonica  in  pattern  of  coloration;  white 
stripes  of  medium  width,  and  frequently  extending  down  sides  of 
tail,  though  the  white  hairs  never  reach  beyond  the  tip.  The  mark- 
ings show  little  variation. 

Cranial  ckaract^s. — Compared  with  that  of  hudsonica^  the  skull  of 
occidental  is  is  much  Ji/irrowcr  across  the  zygomata.,  which  spread  l^m 
abruptly  and  are  more  nearly  parallel  to  the  axis  of  the  skull.  Pal- 
ate rather  long,  usually  with  a  distinct  median  notch,  though  this  is 
not  alwa5^s  present,  even  in  the  typical  form.  The  largest  skulls  of 
occidentali^  equal  those  of  hudsonica  in  length  and  in  mastoid  breadth, 
but  the  majority  are  somewhat  shorter  and  narrower.  (See  PL  VII, 
figs.  1  and  2.) 

Measurenientn.  -Ty^^:^  Total  length,  800:  tail  vertebrae,  312;  hind 
foot,  77.  Average  of  5  adult  males  from  vicinity  of  San  Francisco 
Bay:  ()98;  803;  78.  One  adult  female  from  Auburn,  California:  700; 
330;  75.     Skull:  (See  table,  p.  44.) 

Gtmeral  remarhn.  —The  California  skunk  was  recognized  as  distinct 
by  Baird  in  1857.  With  its  four  sut)species  it  forms  a  well-marked 
group,  quite  distinct  from  any  of  the  eastern  members  of  the  genus, 
and  has  an  extensive  mnge.  It  equals  hndsoni^sa  in  size,  but  has  a 
longer  tail,  and  differs  materially  in  ci*anial  characters.  The  colors 
are  very  constant,  but  the  skulls  show  great  individual  variation. 
The  length  of  the  ttiil  is  also  variable,  ranging  from  265  to  370  mm. 
A  series  of  skulls  from  Cassel,  Shasta  County,  California,  average 
larger  than  the  typical  form,  and  two  specimens  in  the  series  are 
clearly  intermediate  })etween  occidentalis  and  major.  A  specimen 
from  I^ake  Tahoe   likewise  shows  characters  intermediate  between 
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these  two  forms.  On  the  north  intergradation  with  ftplasigrmia  is 
shown  by  a  large  series  from  Lake  Cushman,  Washington;  while  to 
the  southward  the  typical  form  merges  gradually  into  holznerL  Its 
relationships  with  notata  dinA  pUityrhina  are  not  clear,  but  intergrada- 
tion with  these  is  probable. 

Speciiiums  examined. — Total  number,  107,  from  the  following  locali- 
ties: 

California:  Petaluma,  1;  Glen  Ellen,  1;  Novate,  1;  Nicasio,  5;  Point  Reyes, 
2;  Mt.  Tanialpais,  1;  Fairfield,  2;  Walnnt  Creek,  1;  Santa  Clara,  1;  Salt 
Springs,  Fresno  River,  1;  Wawona,  12  (skulls);  Pine  City,  7  (skulls); 
Yosemite  Valley,  4;  Mariposa  County,  B  (skulls);  South  Fork  Men*ed 
River,  1;  Carbondale,  1;  Hope  Valley,  Alpine  County,  2;  Markleeville, 
1;  Lake  Tahoe,  2;  Blue  Canyon,  1;  Auburn,  2;  Tehama,  1;  Red  Bluff,  2; 
Sherwoods,  1;  Cahto,  1;  Cassel,  Shasta  County,  29  (skulls);  Baird,  Shasta 
County,  1;  Shasta  Valley,  2;  Sisson,  2;  Pitt  River,  Shasta  County,  4; 
Fort  ('rook,  Shasta  County,  1;  Big  Valley  Moimtains,  Lassen  County,  1. 
Oregron:  Roseburg,  1;  Eugene,  1;  (irant  Pass,  Rogue  River  Valley,  5. 

CHINCHA  OCCIDENTALIS  SPISSIGRADA  (Bangs).     PiHiET  Sound  Skunk. 

Mqyhitis  spistdgrada  Bangs,  Proc.  Biol.  Soc.  Wash.,  XII,  p.  31,  1898. 
Mephitis  fcetulerUa  Elliot,  Field  Columbian  Museum,  pub.  32,  Zool.  Ser.,  I,  no.  13,  p. 
269,  1899. 

Ti/pe  locality, — Sumas,  BritLsh  Columbia. 

Geographic  distribution. — Shores  of  Puget  Sound  and  coast  region 
of  Washington  and  northern  Oregon. 

General  characters, — Resembling  occidentalism  but  with  shorte?*  tail^ 
and  more  white  on  body  and  tail;  palate  short,,  without  notch. 

Color, — As  in  occidentalis,,  but  body  stripes  very  broad,  and  much 
white  in  tail.  The  white  stripes  bifurcate  about  the  middle  of  the 
back  (instead  of  between  the  shoulders  as  in  occidental} s)  and  extend 
down  the  sides  of  the  tail,  the  long  white  hairs  frequently  reaching 
beyond  the  tip.  In  most  of  the  specimens  examined  the  body  stripes 
have  a  distinctly  yellowish  cast,  but  this  is  not  a  constant  character. 
(See  PL  III,  fig.  3.) 

Crani<]l  characters, — Skull  similar  to  that  of  occidentalism  but  shorter^ 
and  relatia^ely  hroader  across  zygomata;  rostrum  averaging  broader; 
bullae  slightly  larger;  palate  ending  s<piarely^  with  no  trace  of  a 
notch,  ermi  with  Uist  viola rs;  lower  carnassial  smaller:  nasals  long; 
ascending  branches  of  premaxillte  very  long  and  narrow. 

Meas^iremcnts, — Average  of  8  adult  males  from  type  locality:  Total 
length,  653;  tail  vertebrte,  24H;  hind  foot,  79.  Avemge  of  2  adult 
females  from  type  locality:  625;  285;  75.  Average  of  8  adult  males 
from  Neah  Bay,  Washington:  680;  280;  84.     SkuU:  (See  table,  p.  44.) 

General  remarJcs, — This  is  a  handsome  skunk  and  is  said  to  be  very 
abundant,  feeding  in  large  numbers  on  the  ocean  beaches.  It  occupies 
a  comparatively  small  area  and  is  a  strongly  marked  subspecies.     It« 
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short  tail  and  the  great  amount  of  white  in  the  markings  distinguish 
it  from  typical  occideritaliH,  From  hudsonica^  it  differs  chiefly  in  its 
shorter  palate,  weaker  and  less  abruptly  spreading  zygomata,  and 
less  mastoid  breadth.  Skulls  of  females  of  spi4$si{/racUi  and  hudstmica 
bear  a  close  resemblance  to  one  another;  those  of  the  young  may  be 
distinguished  by  the  longer  nasals  of  sptssigrada, 

Sinc«  the  original  description  of  this  form,  additional  material  from 
the  type  locality  shows  clearly  its  relationship  to  occidental^  and 
establishes  its  identity  with  fcptuUmta  of  Elliot.  •  Specimens  from  the 
shores  of  the  Olympic  peninsula,  on  which  fwttdenta  was  based,  show 
the  greate.st  extreme  in  the  characters  assigned,  but  the  diflferences 
between  them  and  specimens  from  Sumas  are  too  slight  to  warrant 
even  subspecitic  recognition.  The  slight  notch  in  the  palate  exhibited 
by  Elliot's  specimens  is  due  to  the  fact  that  they  are  all  immature.  In 
the  comparisons  on  which  the  present  results  are  based,  a  series  of 
adult  specimens  from  Neah  Bay  has  been  used.  Specimens  from 
Washington  south  of  the  Olympics  are  intermediate  in  characters 
between  spmigrada  and  occidentalla^  as  is  shown  by  the  longer  tail, 
longer  skull,  and  notched  palate. 

Specimens  examined. — Total  number,  52,  from  the  following  locali- 
ties: 

British  Coluznbia:  Suma8,  6. 

Washingrton:  Neah  Bay,  5;  The  Lagune,  near  Port  Angeles,  3;  Lapush,  1; 
PortTownsend,  1;  Steilacoom,  5;  Tenino,  2;  Lake  Cushman,  26  (skulls); 
Chehalis  County,  2. 

Oregron:  McCoy,  1. 

CHINCHA  OCCIDENTALIS  NOTATA  subsp.  nov.     Cascade  Skcxk. 

Tijpe  from  Trout  I^ke,  Mount  Adams,  Washington,  $  adult,  No.  87043,  IT.  S.  Nat. 
Mu8.,  Biologital  Survey,  Coll.     Collected  March  22,  1897,  by  Peter  Schmid. 

Geographic  diHfrihvfion. — Southern  Washington  and  northern  Ore- 
gon, east  of  the  Cascades;  exact  limits  of  I'ange  unknown. 

Geu^fral  ciui  meters. — ^Similar  to  occidental  is  ^  but  tail  shorter;  skull 
slightly  larger  and  dentition  heavier;  hody  stripes  very  tuirrotr^  and 
Separated  for  thrlr  rntire  length. 

Color, — Similar  to  that  of  Occident  ails.,  but  l)ody  stripes  much  nar- 
rower (about  15  mm.  l)road  in  average  specimens)  and  sometime^s  inter- 
rupted; usually,  but  not  always,  joined  at  nape,  and  not  confluent 
anywhere  else.  Tail  usually  all  black  exteriorly,  but  sometimes  with 
a  little  white  on  each  side  near  the  base.  In  the  type  and  some  other 
specimens,  the  body  stripes  terminate  about  the  middle  of  the  back. 
(See  PI.  Ill,  fig.  2.) 

Craniul  clutracters. — Skull  slightly  larger  than  that  of  occidental  is; 
palate  ending  nearly  squarely,  with  no  distinct  not(*h;  nasals  short; 
upper  nwlars  large .^  often  exceeding  those  of  the  largest  specimens  of 
viajor;  laicer  carnassial  iroad. 
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Measurements, — Average  of  3  adult  males  from  type  locality:  Total 
length,  638;  tail  vei-tebrae,  249;  hind  foot,  76.  Average  of  5  adult 
females  from  The  Dalles,  Oregon:  659;  286;  69.     Skull:  (See  table, 

General  remarks, — This  fonn  shows  greater  variability  in  markings 
than  any  other  of  the  western  skunks  and  is  the  only  one  in  which 
the  body  stripes  are  ever  interrupted.  In  skull  characters  it  resem- 
bles occidental!^  quite  closely,  but  lacks  the  notch  in  the  palate  and 
has  much  larger  molars.  It  probably  intergrades  with  both  occiden- 
tal Is  and  major. 

Specimens  cramined, — Total  number,  41,  from  the  following  locali- 
ties: 

Washingrton:  Trout  Lake,  Mount  Adams,  31   (skins  with  skulls,  6;  skulls 

only,  25);  Rockland,  Klickitat  County,  1;  Goldendale,  1. 
Oregon:  The  Dalles,  8. 

CllINC^HA  (KK^IDENTALIS  MAJOR  snbsp.  nov.     Great  Basin  Skunk. 

Type  from  Fort  Klamath,  Oregon.     $  atlult,  No.  92238,  U.  S.  Nat.  Mus.,  Biological  Sur- 
vey (\»11.     CollecUnl  Jan.  5,  1898,  by  B.  L.  Cunningham.    Original  number,  80. 

(rvographic  distrihution, — Eastern  Oregon,  northern  California,  and 
Nevada;  east  to  the  Wasatc*h  Mountains  in  Utah. 

(reneral  characters, — Similar  to  occidentalis  but  much  larger;  hi7id 
f<K)f  loiujrr;  skull  larger  and  more  heavily  built. 

<^Wo;'.  Much  as  in  occidentalis:  white  stripes  broad,  bifurcating 
near  the  middle  of  the  back,  and  extending  only  a  short  distance  on 
the  tail,  which  is  nearly  all  black  exteriorly. 

Cranial  charaetern,  — Skull  larger  and  more  heavily  built  than  that  of 
occidentalis;  rostrum  hroader  and  much  flattened;  hrainca^e  broader 
and  not  ho  derj}^  thus  giving  a  flattened  appearance  to  the  upper  sur- 
face of  the  skull;  dentition  heavier;  palate  long,  usually  ending  in  a 
concave  line,  sometimes  irregularly  nott^hed;  ascending  branches  of 
premaxilla*  short  and  broad. 

J//Y/^^//v//////^x.  Average  of  5  adult  males  from  type  localit}*:  Total 
length,  705;  t4iil  vertebra*,  306;  hind  foot,  84.  Skull:  (See  table, 
p.  44.) 

iiftwral  remarks,-  -This  subsp<H'i(ss  .seems  to  be  the  largest  and  h(»avi- 
est  skunk  in  the  gi»nus;  the  hind  foot  is  Imth  longer  and  broader  than  in 
any  other  memfM»r  of  the  genus,  and  the  front  f(X)t  is  correspondingly 
large.  The  large  skull  with  its  broad  braincase  readily  distinguishes 
the  form  from  its  cong(»ners.  In  the  series  from  the  type  locality,  the 
characters  are  constant,  but  the  subspecies  undoubtedly  intergrades 
with  ffecidrntalij<  in  northern  California,  and  possibly  with  notata  in 
northt^rn  Oregon.  SjK»cimens  from  western  Nevatla  are  provisionally 
included  with  major^  although  })V   reason  of  the  fact  that  no  males 
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have  been  examined — female  skunks  are  less  readily  separable — their 
exai't  relationships  are  uncertain.  Specimens  from  Ogden,  Utah,  are 
clearly  referable  to  this  form.  Immature  skulls  of  major  may  be  dis- 
tinguished from  those  of  both  occidental  in  and  hudsonica  by  the  broad 
premaxillce. 

SpecinieJis  examined.  —Total  number,  27,  from  the  following  locali- 
ties: 

Oregron:  Fort  Klamath,  6;  Tule  Lake,  2;  Plush,  Lake  County,  1;  Shirk,  Har- 
ney County,  4;  Harney,  2;  Elgin,  \. 

Waehingrton:  Touchet,  1. 

California:  Lasyen  Creek,  Shasta  County,  1;  Honey  Lake,  1;  Sierra  Valley,  1. 

Nevada:  C^areon,  1;  Reno,  1;  Quinn  River  Crossing,  Humboldt  County,  1. 

Utah:  Ogden,  6;  Provo,  L 

CHINCH  A  OCCIDENTALIS  HOLZNERI  (Mearns) .  Southern  California  Ski^nk. 
Mephiiiit  ovrndettialh  holzneri  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XX,  p.  461,  1897. 

Tyj)e  locality/, — San  Isidro  Ranch,  Lower  California. 

Geographic  diHtribution, — Southern  California,  from  vicinity  of 
Monterey  Bay  south  into  Lower  California;  east  to  the  Sierra  Nevada 
and  San  Bernardino  Range;  limits  of  southward  range  unknown. 

General  churaeteTH. — Similar  to  occidentalis  but  smaller. 

ColM>r, — There  are  no  appreciable  color  differences  to  distinguish 
this  form  from  occidentalis.     (See  PI.  Ill,  fig.  1.) 

Cranial  charactern, — Skull  smaller  than  that  of  occidentalis  and 
relatively  narrmr  i?i  mastoid  regioji;  audital  bullae  more  circumscribed* 
but  rather  prominent;  palatal  notch  usually  absent. 

MeasurmientH,  —Type  (adult  male):  *  Total  length,  665;  tail  vertebne, 
278;  hind  foot,  72.  Average  of  3  adult  males  from  Twin  Oaks,  San 
Diego  County:  637;  292;  71.  Avemge  of  3  females  (barely  adult) 
from  San  Diego  County:  605;  291;  64.     Skull:  (See  table,  p.  44.) 

Gi-nei^al  r*-niarhs. — This  form  does  not  differ  greatly  from  occiden- 
talism but  averages  considerably  smaller  in  cranial  measurements.  The 
lK)dy  and  tail  measurements  of  holzneri  are  slightly  smaller  than  those 
of  (HcidentaHi<.  and  the  hind  foot  is  decidedly  shorter.  Specimens 
from  Ventum  and  adjacent  counties  are  intermediate  between  the  two 
forms,  having  the  long  tail  of  occidentalism  })ut  ver}^  small  skulls. 

Specinif-ns  e.ramined. — Totiil  luimber,  41,  from  the  following  locali- 
ties: 

Lower  California:  San  Inidro  Kanch,  3. 

California:  Dulzura,  3;  Twin  Oaks,  5;  Witch  Creek,  2;  Unlucky  Lake,  San 
Piego  County,  1;  Pacific  coa**t  at  Mexican  boundary,  1;  Santa  Ysabel,  San 
Diego  County,  1;  Santa  Paula,  2;  San  Fernando,  1;  Ventura  River,  1;  Santa 
Ynez  Mission,  3;  (laviota  Pas8,  Santa  Barbara  County,  2;  San  Euiigdio, 
Kern  County,  1;  Morro,  1;  San  Luis  Obispo,  3;  San  Simeon,  2;  Monterey, 
3;  South  Fork  Kern  River  (25miU*s  ea>«t  of  Kernville),  1;  Three  Rivers,  5. 


'  F'i(h'  Mearns. 
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CHINCHA  PLATYRHINA  sp.  nov.     Broad-nosed  Skunk. 

Type  from  South  Fork  of  Kem  River  (25  miles  east  of  Kemville),  California,  $  a<lult, 
No.  iflH,  I'-  ^.  Nat.  Mus.,  Biological  Survey  Coll.  Collected  July  5,  1891,  by 
Vernon  Bailey.     Original  number,  2998. 

Geographic  diHtrihution, — Known  only  from  the  type  locality  and 
from  Owens  Valley. 

General  characters, — Externally  much  like  occidental  la,*  skull  with 
peculiarly  shaped  zygomata  and  very  hroad  rostrum, 

Colm\ — Resembling  occidentalis:  white  stripes  of  medium  width, 
produced  only  a  short  distance  on  the  sides  of  the  tail;  tail  black 
externally,  except  for  an  indistinct  band  of  white  on  the  upper  surface 
about  i  the  distance  from  base  to  tip.  Specimens  from  Owens  Valley 
have  most  of  the  tail  hairs  chestnut  instead  of  black,  exteriorly;  and 
in  one  case  most  of  the  body  is  chestnut-  This  is  probably  due  to 
fading. 

Cranial  characters, — Skull  resembling  that  of  occidentalism  but 
shorter  and  relatively  broader;  much  flattened  in  frontal  region;  ros- 
trum very  J/'c>6^/-— actually  and  relatively  broader  than  in  largest  speci- 
mens of  occidentalis;  zygomata  spreading  less  abruptly  and  in  an  even 
curve  nearly  parallel  to  the  axis  of  the  skull;  palate  nearly  square, 
with  only  a  very  slight  notch;  audital  bulla?  small,  and  slightly 
inflated;  tube  of  auditory  meatus  short;  nasals  short  and  broad. 

Measur en  tents, — Type  (adult  male):  Total  length,  750;  tail  vertebrae, 
320;  hind  foot,  90.  Average  of  3  adult  females  from  Owens  Valley: 
679;  332;  79.     Skull:  (See  table,  p.  44). 

General  remarks, — This  species  shows  no  marked  chamcterjj  of  pelage 
to  distinguish  it  from  occidentalis,,  which  it  equals  or  exceeds  in  size,  but 
its  peculiar  skull  at  once  serves  to  separate  it.  As  typical  holznerl 
occurs  at  the  type  locality  oiplatyrhiha^  it  is  evident  that  intergrada- 
tion  does  not  take  place  between  the  two  species  at  this  point.  It  is 
quite  likely,  however,  that  platyrhina  intergrades  with  /najar;  but 
until  there  is  material  available  to  show  such  intergradation,  a  binomial 
designation  seems  preferable.  The  skull  resembles  that  of  major  in 
general  shape,  but  is  very  much  smaller,  and  relatively  broader  ai^ross 
the  postorbital  processes. 

Sjpeci  mrns  t^wa^ntned, — Total  number,  9,  from  the  following  localities: 
California:  South  Fork  Kern  River,  5;  Owens  Valley,  2;  Owens  Lake,  2. 

Subgrenus  LETTCOMITBA. 

LEUCOMITRA,  mibgen.  nov.     Hoodkd  Skunks. 

Type. — Chincha  macroura  (Lichtenstein).  From  mountains  northwest  of  the  City 
of  Mexico. 

Suhgf'^)Hr!r  characUn^n, — Skull  (PI.  VIII)  short  and  })rojKl:  inter- 
pterygoid  fossa  narrowly   U-shaped;   palate  without  notch  or  spine; 
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anterwr  jmlatin-f  forarnimi  hirge  (wd  rounded;  audiial  htJl<p  large  and 
greatly  mflated;  tube  of  auditory  meatus  short;  periotic  region  slightk 
inflated;  mastoid  processes  and  sagittal  crest  never  greatly  developed; 
zygomata  never  spreading  abruptly,  and  often  nearly  parallel  to  the 
axis  of  the  skull;  interorbital  constriction  not  marked;  paroccipital 
processes  directed  outward  and  not  sharply  pointed;  posterior  margin 
of  coronoid  distinctly  concave.  Size  medium  to  small;  build  much 
slenderer  than  that  of  Chinchci;  feet  slender;  tail  very  long;  ears 
prominent;  fur  long  and  silky  but  not  dense;  hairs  on  the  naj>e  elon- 
gated and  spreading  sidewise,  forming  a  sort  of  hood. 

In  addition  to  the  charactei's  given  above,  the  hooded  skunks  differ 
radically  from  the  large  striped  skunks  (subgenus  Ckmcka)  in  the 
pattern  of  coloration  (see  PL  IV),  and  although  they  exhibit  great 
individual  variation,  one  description  will  answer  for  the  three  forms 
comprised  in  the  subgenus. 

Two  patterns  occur,  one  in  which  the  upperparts  are  chiefl}'  white, 
the  underparts  black;  the  other  in  which  the  upperparts  are  nearly 
all  black,  with  narrow  lateral  stripes,  and  under  surface  of  tail  white. 
Between  these  two  extremes  are  many  intermediate  phases.  The 
frontal  stripe  is  narrow  and  often  absent. 

In  the  white-hacked  phase  a  broad  band  of  white  begins  between 
the  e^rs  and  covers  the  whole  back  and  upper  surface  of  the  tail,  the 
long  white  hairs  drooping  gracefully  from  the  side«  and  over  the  tip 
of  the  tail.  This  band  is  of  varying  width,  but  is  never  bifurcated  as 
in  true  Cldneha.  There  may  or  may  not  be  a  white  lateral  line 
separated  from  the  dorsal  band  by  a  black  area.  The  dorsal  band  is 
never  of  the  deep  creamy  hue  so  frequent  in  the  stripes  of  Chlnehxt^  but 
is  composed  of  nearly  pure  white  hairs  with  numerous  black  ones  inter- 
mixed, and  so  is  more  or  less  distinctly  grayish  in  effect.  The  lateral 
stripes,  when  present,  are  always  without  this  mixture  of  black  hairs. 

The  hlack-hacked  phase  usually  has  the  narrow  frontal  stripe,  and 
may  have  the  white  hood,  which,  however,  is  often  absent.  The 
white  lateral  stripe  is  almost  always  present,  though  varying  in  width 
from  an  inch  or  more  to  a  mere  trace;  it  is  frequently  replac^ed  by 
two  narrow  stripes  on  each  side.  The  lower  surface  of  the  tail  is 
usually  white,  though  sometimes  the  whole  tail  is  black  externally. 

As  in  the  typical  subgenus,  the  bases  of  the  tail  hairs  in  both  phases 
are  invariably  white.  Irregular  white  spots  on  the  ventral  surface  of 
the  body  are  frequent. 

In  some  of  its  characters,  this  subgenus  shows  an  approach  toward 
the  genus  Mephlth  {SpUogale  of  authors),  particularly  in  the  shape  of 
the  audital  bullae  and  the  anterior  palatine  foramina.  In  the  concave 
border  of  the  coronoid  it  resembles  the  white-backed  skunks  (Tkio%m\ii)\ 
but  this  is  a  character  that  sometimes  appears  in  true  Chincha,  The 
parasites  found  occasionally^  in  the  skulls  of  all  skunks  are  especially 
frequent  in  this  subgenus. 
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Descriptions  of  Species  and  Subspecies. 

CHINCHA  MACROURA  (Lichtenstein).     Hooded  Skunk. 

Mephitis  macrmira  Lichtenstein,  Daret.  Saugeth.,  pi.  46,  with  accompanying  text, 
1832.— Baiixi,  Mamm.  N.  Am.,  1857,  p.  200.     [Not  M.  mcuroura  And.  and  Bach.] 
Mephitis  merirana  Gray,  Charlesworth's  Mag.  Nat.  Hist.,  I,  p.  581,  1837. 
Mephitis  longicaudata  Tomes,  Proc.  Zool.  Soc.  London,  1861,  p.  280. 

Type  locality. — Mountains  northwest  of  the  cit}'  of  Mexico. 

Geographic  distrihuthn.  — Highlands  of  central  and  southern  Mexico; 
south  to  Guatemala. 

General  chara<iers, — Size  mediuvi;  colomtion  as  in  other  members 
of  the  subgenus — extremely  variable;  skull  with  sagittal  crest  and 
mastoid  processes  well  developed. 

Color, — The  description  of  the  color  given  in  the  remarks  on  the 
subgenus  will  apply  to  this  species,  with  the  added  note  that  quite  a 
•large  proportion  of  the  specimens  examined  are  in  the  black  phase, 
and  that  the  white  pencil  is  frequently  absent.     (See  PI.  IV,  fig.  1.) 

( ^ran  lal  charaeiers. — Shdl  of  medium  nlze  (for  the  subgenus) ;  sagittal 
crest  and  mastoid  processes  (in  adult  males)  well  developed;  molars 
small;  anterior  palatine  foramina  large  and  rounded;  posterior  margin 
of  palate  an  even  curve,  ending  on  a  line  with  last  molai*s. 

MeaHurem4'nU, — Average  of  4  adult  males  from  near  the  type  locality 
(Querendaro,  Nahuatzin,  and  Salazar):  Total  length,  623;  tail  verte- 
brte,  299;  hind  foot,  67.  Average  of  4  adult  females  from  same  local- 
ities: 594;  297;  60.5.     Shdl:  (See  table,  p.  44). 

Geneiml  ret/tarkn. — This  species  wa8  described  by  Lichtenstein  in 
1832,  and  his  name  ha«  been  very  generally  adopted  b}^  subsequent 
authors.  His  type  came  from  the  mountains  northwest  of  the  city  of 
Mexico,  and  specimens  from  Salazar  are  considered  typical.  The 
Guatemala  form  has  been  described  by  Tomes  under  the  name  hmgi- 
eaudata^  but  specimens  from  the  vicinit}"  of  Duenas  show  that  it  is 
not  separable  from  the  typical  form.  The  southern  limit  of  range  is 
unknown,  but  it  will  probably  be  found  little  south  of  the  highlands  of 
(luatcmala.  To  the  northward  m/icroura  grades  imperceptibly  into 
///  illeri, 

Sper!/iiem  examlimt. — Total  number,  60,  from  the  following  locali- 
ties: 

Mexico:  Tlalpam,  4;  Amecamoca,  1;  Halazar,  2. 

Hidal^:  Marques,  1;  ElChico,  1;  Irolo,  1;  Encamacion,  1;  Zimapan,  1;  Real 

del  Monte,  1. 
Micboacan:  Querendaro,  4;  Pat7x;uaro,  1;  Nahuatzin,  2. 
Colima:  Co]inut,4;  Hacienda  Magdalena,  1. 
Jalisco:  Ameca,  2;  San  Sebastian,  1. 
Tepic:  Santa  Tert»fta,  1. 
Zacatecas:  Valparai><o,  1. 
San  Luis  Potosi:  Hacienda  Ui  Para<la,  6. 
Taxnaulipas:  Jaumave,  1. 
Morelos:  Cuemavaca,  5. 
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Puebla:  Chalchicomula,  1;  Tehuacan,  1;  Piaxtla,  2. 
Vera  Cruz:  Perote,  1;  Las  Vi^^as,  2;  Jico,  4;  Orizaba,  1. 
Ocuuusa:  Oaxaca  (mountains  15  miles  west),  1. 
GKiatemala:  Duetlas  (vicinity),  5. 

CHINCHA  MACROURA  MILLERI  (Meams).     Northern  Hooded  Skunk. 
Mephitis  miUeri  Meams,  Proc.  U.  S.  Nat.  Mus.,  XX,  p.  467,  1897. 

Type  locality, — Fort  Lowell  (near  Tucson),  Arizona. 

Geographic  distribution, — Southern  Arizona,  Sonora,  and  parts  of 
Chihuahua,  Sinaloa,  Durango,  and  Coahuila. 

General  characters, — Very  similar  to  inacTOura  but  averaging  Ixirger, 
with  heaider  ahull. 

Color, — Much  as  in  macroura,,  with  probably  a  larger  proportion  of 
the  white-backed  phase.  In  a  series  of  15  from  Camoa,  Sonora,  6  have 
black  backs  and  9  white  backs.  Two  of  the  black-backed  ones  are 
with  and  4  without  the  white  hood;  1  is  wholly  black  save  for  a  trace 
of  the  side  stripe  and  a  very  narrow  frontal  stripe.  (See  PI.  IV, 
figs.  2,  3,  and  4.) 

Cranial  characters. — Skull  averaging  larger  than  that  of  rn^acro^tra^ 
the  greatest  difference  being  in  the  length.  Lower  carnassial  consid- 
erably larger,  both  in  length  and  breadth.  (See  PI.  VIII,  figs.  1 
and  2.) 

Measurements, — Type  (an  abnormally  large  specimen) :  Total  length, 
790;  tail  vertebrae,  435;  hind  foot,  73.  Average  of  7  adult  males  from 
Arizona  and  adjacent  parts  of  Mexico:  672;  359;  65.  Average  of  7 
adult  females  from  same  localities:  668;  357;  61.     Skull:  (See  table, 

p.  44.) 

General  remarks, — The  northern  hooded  skunk  is  a  rather  poorly 
marked  subspecies  of  macroura,,  the  two  forms  intergrading  in  central 
Mexico.  The  type  is  a  greatly  overgrown  specimen,  as  is  shown  by 
comparison  with  a  series  of  adults  from  near  the  type  locality.  Aver- 
age specimens  are  somewhat  larger  than  macroura^  the  tail  usually 
exceeding  350  mm.  in  length  and  the  skulls  averaging  larger,  though 
it  is  possible  to  select  specimens  from  both  extremes  of  their  com- 
bined range  that  are  almost  identical  in  cranial  characters. 

The  most  northern  point  at  which  the  subspecies  has  been  taken  is 
Fort  Grant,  Graham  County,  Arizona,  whence  it  spreads  southwai'd 
over  northwestern  Mexico,  passing  into  the  typical  form  in  the  cen- 
tral states  of  Mexico.  Apparently  it  does  not  occupy  northeastern 
Mexico,  since  it  has  not  been  recorded  from  the  Rio  Gmnde  Valley  or 
from  the  northern  parts  of  Coahuila,  Nuevo  Leon,  or  Tamaulipas. 

Specmu^ns  examined, — Total  number,  55,  from  the  following  locali- 
ties: 

Arizona:  Fort.  Lowell,  1;  Nogales,  1;  Fort  Huachuoa,  7;  Fort  Grant,  Graham 
County,  2;  Tucson,  1;  Calal)asas,  1;  Fairbank,  2;  Santa  Catalina  Moun- 
tains, Pinal  County,  5. 
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Sonora:  Patagonia  Mountains,  1 ;  Santa  Cruz  River,  3;  Santa  Cruz,  1;  Hermo- 

gillo,  1;  Magdalena,  1;  Canioa,  15;  Alamos,  1. 
Ohiliuahua:  Chihuahua,  3;  Caaas  Grandes,  2;  Guadalupe  y  Calvo  (mountains 

near),  3. 
Sinaloa:  Sierra  de  Choix,  1. 
Coahiiila;  Jimulco,  2;  La  Ventura,  1. 

CHINCHA  MACROURA  VITTATA  (Lichtenstein).     Leaot  Hooded  Skunk. 

M^hUui  HtUUa  Lichtenstein,  Darst.  Saugeth.,pl.  47,  with  accompanying  text,  1832. 
Mephitis  concoloT  Gray  (Verreaux  MS.?),  Proc.  Zool.  Soc.  London,  1865,  p.  149. 
Mephitis  vittaia  var.  h.  intermedia  Gray,  Cat.  Camivora  Brit.  Mus.,  p.  138,  1869. 
Mephitis  vittaia  var  c.  concolor  Gray,  Cat.  Camivora  Brit.  Mus.,  p.  138,  1869. 

Type  locality. — ^  San  Matteo  el  Mar,'  Oaxaca,  Mexico. 

Geographic  distribution, — Known  only  from  the  type  locality;  prob- 
ably ranges  over  the  coast  region  of  Oaxaca  and  Chiapas. 

General  characters, — Smaller  than  macroura,,  with  very  small  skull, 
and  slightly  developed  mastoids  and  sagittal  crest. 

Color, — As  in  umcroura;  pencil  not  distinct.  In  the  series  of  18 
topotypes  examined,  5  are  in  the  black  phase. 

(Vanial  characters, — Skull  decidedly  smaller  than  that  of  maeroxira; 
relatively  narrow  across  zygomata,  and  mastoids  much  reduced;  sagit- 
tal crest  very  slightlv  developed;  hidl(B  disp^*oportionately  large,  (See 
PI.  VIII,  figs.  3  and  4.) 

Measitr^metits, — Average  of  6  adult  males  from  the  type  locality: 
Total  length,  558;  tail  vertebrae,  275;  hind  foot,  60.4.  Average  of  12 
adult  females  from  the  type  locality:  585;  300;  59.5.  Skull:  (See 
table,  p.  44.) 

General  remarks, — This  form  was  described  by  Lichtenstein  at  the 
same  time  as  ma<mmra,,  and  his  description  was  accompanied  by  a 
good  figure  of  a  specimen  in  the  black  phase.  The  description  is  too 
meag(*r  in  details,  in  the  absence  of  material  from  the  type  locality, 
to  clearl}'  establish  the  validit}^  of  the  subspecies,  but  all  uncertainty 
has  been  removed  by  the  fine  series  of  specimens  collected  at  San 
Mat(H)  del  Mar  in  1895  by  E.  W.  Nelson  and  E.  A.  Goldman.  The 
form  is  well  marked,  differing  more  from  niarToura  than  does  miller!. 
It  is  the  smallest  of  the  genus,  and  may  be  recognized  by  this  fact  as 
well  as  by  its  peculiar  skull  characters.  The  pelage  is  rather  thin 
and  coars(\  The  tail  is  relatively  longer  than  that  of  vuieronra. 
Although,  as  usual,  the  males  have  the  greater  average  skull  meas- 
urenients,  yet  in  total  length  the  average  of  the  females  is  greater. 
A  very  large  pro|K>rtion  of  the  skulls  examined  had  been  infested 
with  [mrasites,  and  the  distortion  of  the  cranium  through  this  cause  is 
great<*r  than  in  any  other  sp(»cies  examined.  One  specimen  in  par- 
ticular has  the  swelling  produced  fully  7  nun.  above  the  normal  top 
of  the  cranium  and  spread  to  a  width  of  28  mm.,  although  the  mastoid 
breadth  of  the  same  specimen  is  }>ut  31  nun. 

Speriniens  e.vnmiu*d.     Eighte(»n,  all  from  the  type  locality. 
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[New  nameH  In  blark-fiire  type;  Hynonyms  hi  italics.] 


Chincha: 

characters,  external,  12-13. 
of  genus,  20. 
of  subgenus,  22. 

cranial  measuremenLs,  44-45. 

distribution.  10-ll.x 

food.  11-12. 

habite,  11-12. 

hi.storv-,  9-10.  • 

key  to  species,  20-21. 

list  of  species,  21. 

material  examined,  13. 

new  species,  13. 

nomenclature,  13-20. 

subgenus,  22. 

type  localities,  21. 
Chincha,  14. 

americana,  22. 

avia,  80-31. 

elongata,  27-28. 

ester,  32-34. 

holzneri,  38. 

hudsonica,  24-25. 

macroura,  39,  41-42. 

major,  37-38. 

mephitis,  22-23. 

mesomelas,  29-80. 

milleri.  42-43. 

noUto,  36-37. 

occidentalis,  34-35. 

platjrhlna,  39. 

putida,  25-27. 

spissigrada,  35-36. 

varians,  31-32. 

vittata,  43. 
Conepatus,  20. 
liencomltra  (subgenus),  39. 

characters  of,  39-40. 
MammcphiHsuH,  15. 
Memphitis  cdulvt,  16. 
Mcphiii»,  14,  20. 

americana,  15. 

avia,  30. 

binrgata,  15. 

chinga,  25. 

concolor,  43. 

elongata,  27. 

estor,  32. 

frtidiwima,  25. 

Jcriulenta,  35. 

fopsidens,  16. 

frontata.  16. 

holzneri,  38. 


hudmnia,  24. 

hudsonica,  24. 

intermediaj  43. 

laticaudata^  17. 

leptops,  17. 

lonfficaudata,  41. 

macroura,  31,  41. 

mephitica,  22,  23,  25. 

mesomelas,  29,  31. 

mexiranOy  41. 

milleri,  42. 

obtusatus,  19. 

occidentalis,  24,  34. 

olida,  26. 

orthostichus,  19. 

putida,  25. 

scrutator,  29. 

spIssigTada,  36. 

varians,  81. 

vittata.  43. 
Skunk: 

Arizona,  32-34. 

Broad-nosed,  39. 

California,  34-35. 

Canada,  22-23. 

Cascade,  .36-37. 

Eastern,  25-27. 

Florida,  27-28. 

Great  Basin.  37-38. 

Hooded,  41-42. 

Illinois.  30-31. 

Least  Hooded,  43. 

Long-tailed  Texas,  31-32. 

Louisiana,  29-30. 

Northern  Hooded,  42-13. 

Northern  Plains,  24-25. 

Puget  Bound,  35-36. 

Southern  California,  38. 
skunks: 

Hooded,  39-43. 

Large  striped,  22-89. 

Little  spotted,  10,  14. 

White-backed,  10. 
Spilogale,  10, 14. 
Thiosmus,  10,  20. 
Viverra,  14. 

cinche,  15. 

ftxda,  16. 

memphitis,  9.  17. 

mephitica,  22. 

mephitis,  18,  22. 

putorius,  14. 
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PLATE  T. 

[(irfatly  reduced,  and  relative  sizes  not  aeeurately  shown,  owin^  to  diflferences  in  preparation  <»f  Nkiiuv] 

Fu;.  1.   Chiiwha  putida  (Boitard).     Burlington,  Massachusetts.     (No.  77878,   U.  S. 
Nat.  Mus.) 

2.  Chincha  elongaUt  (Bangs).     Fort  Kissimmee,  Florida.     (No.  64017,  U.  S.  Nat. 

Mus.) 

3.  Chincha  elotigala  (Bangs).     Fort  Kissimmee,  Florida.     (No.  64016,  U.  S.  Nat. 

Mus.) 
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North  American  Fauna,  No.  20.  PLATE  I. 


Skins  of  Chincha. 

1.  Cldncha  puiida.  2,3.  Chinc/ia  tlonyata. 
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PLATK  IT. 

[("irriitly  rtKliicc*!,  jni<1  n-lativchizcxiiot  lUMMiniU'ly  shown, <»wiiiKt«MHfTert'n<H>K In  pn^paratioti  «»f  !*kin>,] 

Fic.  I.   Chincha  inephHii*{>^{'hri'])i'r).     l*ino  I>akt»,  Kft'watin.     (No.  107226,  U.  S.  Nat. 
Mus.) 
2.   Chincha  mrj<imH'/aii  [JAvht.).     Calra^itMi  Pariwh,  I^uiiHiana.      (No.  99831,  T".  S. 

Nat.  Mus.) 
.S.   Chinrhii  istor  (Merriam).     Holbruok,  Arizona.     (No.  58209,  U.S.  Nat,  Miij», ) 
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North  American  Fauna,  No.  20. 


Plate  II. 


1.  (Vihirfin  nu'phifi*. 


Skins  of  Chincha. 

2.   Chincha  nmmnnhm. 


3.  ChinctMixtor. 
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PLATE  III. 

[Orcatly  rcHluoed,  and  relative  sizes  notacciiratoly  shown,  owing  to  difference*  in  preparation  of  skins.] 

Fi(i.  1.   (liincha   oceideiUalin  hohnrri    (Mearns).      Three    Rivers,    California.     (N"- 
31244,  U.  S.  Nat.  Mus.) 

2.  Chincha  occidentnlia  iwtata  Howell.     Trout  T^ke,  Mt.  Adams,   Washington. 

(Xo.  87042,  U.  S.  Nat.  Mils.) 

3.  Chincha   ocndenialis  itpimgrada  (Bangn^.      Neali  Bay,   Washington.     (N''- 

88^50,  U.  S.  Nat.  Mus.) 
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North  American  Fauna,  No.  20.  PLATE  III. 


Skins  of  Chincha. 

1.    Chiurfm  itrcitit  ntnUf  fuJziuri.  '1.    ('hiiirfm  ot-riifr  iit<ilU  notnta. 

if.    ( 'hint  fill  iH  I'lih  iitiih''*  I'pii'Kii/mila. 
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PLATK  IV. 

[( Jri'Rtly  reduced,  and  relative  slzew  not  accurately  shown,  owing  todifferenccHin  preparation  of  skinv] 

Fig.  1.   Chincha  (LexicomUra)   macrtmrn  (Licht. ).     Perote,  Vera  Cniz.      (No.  54225, 
U.S.  Nat.  Mu8.) 
2.   Chincha  (Leriroinitra)  macroura  miUeri  (Meams).      Camoa,   Sonora.       (No. 

95927,  U.  S.  Nat.  Mus.) 
8.   fliincha   {LeucomUrd)    marrourn  miUeri  (MearriB).      Camoa,   Sonera.       (No, 

95923,  U.  S.  Nat.  Mus.) 
4.   Chincha   {Lencomitrd)    ma(T(mr<(    miller  I    (Mearm?).     Camoa,    Sonera.      (No. 
95931,  r.  S.  Nat  Mus.) 
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North  American  Fauna,  No.  20.  PLATE  IV. 


Skins  of  Chincha  (Leucomitra). 

1.   Chinrhn  ninrranra.  '2,  \\,  4.    Chinrhn  inarrtnirn  milhri. 
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PLATE  V. 

[Natunil  size.] 

Flos.   1  and   2.    Chincfm    mephitis   (Sohrel)er).      ^,  J^ke  Kdward,    Quebec.      (Xo. 
3805,  Coll.  E.  A.  <fe  O.  Bangs.) 
8  and  4.   ChincJm  putUhi  (Boitani).      ^,  Highland  Falls,  New  York.     (N<». 
2020,  Am.  Mus.  Nat.  Hist.) 
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North  Amsrican  Fauna,  No.  20.  PLATE  V. 


Skulls  of  Chincha. 

],2.  Chincha  mephitU  3,4.  Chincha putida. 
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PLATE  VI. 

[Natural  bizc] 

Figs.  1  and  2.   Ohincfia  hudsonica    (Richardson).     ^,  Sicamous,  BritiBh  Ooluml^ 
(No.  69957,  U.  S.  Nat.  Mus.) 
3  and  4.   Chincha  mesoinelas  (Licht.).     <J,  Calcasieu  Parish,  Louisiana.      (No, 
99969,  U.  S.  Nat.  Mus.) 
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North  American  Paur\a,  No.  20.  PLATE  VI. 


Skulls  of  Chincha. 

1,  2.  Chincha  hudmn'wa.  3,  4.  Chincha  mettonulns. 
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PLATE  VII. 

[Natural  size.] 

Figs.  1  and  2.   Ch'mcha  occidenialis  (Baird).     <J,  Type.     Petaluma,  California.     (No. 
2617,  U.  S.  Nat  Mus.) 
3  and  4.   CTimc/ia  e«tor  ( Merriam) .     ^,  Type.     San  Francisco  Mountain,   Ari- 
zona.    (No.  24645,  U.  S.  Nat.  Mus.) 
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North  American  Fauna,  No.  20.  PLATE  VII. 


Skulls  of  Chincha. 

1,  2.  Chincha  occldentcdh.  3,  4.  Chincha  cxtor. 
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PLATE  VIII. 

[Natural  si/.-.] 

Fj<is.  1  aii<l  2.   Chinrha  (Ta^i u'otmtr(t)  ma rroura  milleri  (Me&rnfi).      ^,  Fort  Grant,  Ari 
zona.     (No.  96129,  U.  S.  Nat.  Mus.) 
.S  and  4.   Chinrha  { lA'ueomifra)   ludcroura  riitota  (Licht. )      ^,San   Mateo  del 
Mar,  Oaxac-a.     (No.  73478,  V.  S.  Nat.  Miis.) 
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North  AfTMricftn  Fauna,  No.  20.  PLATE  VIII. 


Skulls  of  Chincha  (Leucomitra). 

1,  2.  Chincha  marronra  viiUeri.  3,  4.  OUncha  macroura  vittnta. 
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